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Dear Mr. Bedell:

This biological opinion responds to your request of February 13, 1997, for formal consultation
pursuant to section 7 of the Endangered Species Act (ESA) of 1973, as amended, on normal and
flood-related maintenance and repair of Forest Road (FR) 281 and connected, County-maintained
roads along the upper Blue River on the Apache-Sitgreaves National Forests, Greenlee County,
Arizona, using a set of Best Management Practices (BMPs), for an interim period of 12 months.
during which initial steps will be taken to set in motion a process to find and implement a long-
term solution to road effects. Additional section 7 consultation will be completed before the end
of the 12-month interim period to address total effects of the existence, use, maintenance, and
repair of the roads as modified by the long-term strategic planning process developed during the
interim. This opinion also completes six emergency consultations of December 7, 1994, January
11, 1995, January 17, 1995, January 25, 1995, February 14, 1995, and March 10, 1995 on
repair of flood damage to those roads. The Forest Service is lead agency on this consultation
which covers actions of both the Forest Service and Corps of Engineers (COE). The species
of concern in the formal consultation are the threatened loach minnow (Tiaroga cobitis) and bald
eagle (Haliaeetus leucocephalus), and the endangered razorback sucker (Xvrauchen texanus),
southwestern willow flycatcher (Empidonax traillii extimus), and American peregrine falcon
(Falco peregrinus anatum). The consultation period began on February 14, 1997, the date your
request was received in our office.

The Service supports the BMPs. The BMPs are an important step in protecting and restoring
the aquatic and riparian ecosystem of the Biue River, and we commend the Forest Service and
COE for their effort in developing them. The BMPs are an interim step in the overall effort
needed. The environmental baseline of the ecosystem is degraded, and the roads in the upper
Blue River are an important part of the problem. The Service believes the maintenance and
repair of these roads, along with their continuing existence and use, when combined with the
degraded state of the ecosystem, jeopardizes the continued existence of the loach minnow and
adversely affects, but not to the point of jeopardy, the razorback sucker, southwestern willow
flycatcher, bald eagle, and peregrine falcon. However, the temporal, accumulative nature of the
road effects, the short time frame of this interim proposal, the inclusion in the proposed project
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of initial steps in an effort to find and implement long-term solutions to road effects, and
restrictions on work in the loach minnow spring spawning season are sufficient within the 12-
month period to atleviate contribution to the jeopardy. At the end of the !2-month interim
period, further action is needed to alleviate effects to loach minnow to remove the threat of
Jeopardy from the long-term effects of the road and its use, repair, and maintenance. The BMPs
will alleviate some of the adverse effects and are important to minimizing damage while longer-
term solutions are developed. The need for these long-term actions has been discussed
throughout the four-year history of this consultation.

The following biological opinion is based on the information provided in the November 13.
1996, Biological Assessment and Evaluation (BA), the proposed Best Management Practices,
telephone calls and correspondence of January-March 1995 regarding the emergency
consultation, numerous telephone calls and faxes during the consultation period, numerous multi-
agency site visits, data in our files, and other sources of information. Literature cited in this
biological opinion is not a complete bibliography of all literature available on the species of
concern or other subjects considered in this opinion. A complete administrative record of this
consultation is on file in the Arizona Ecological Services Office in Phoenix.

Because of the length of this biological opinion, we have included the following table of contents
to facilitate use:
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INFORMAL CONCURRENCES

The Forest Service determined that the proposed project is "not likely to adversely affect” the
endangered razorback sucker and southwestern willow flycatcher , and the threatened bald eagle
and Mexican spotted owl (Strix occidentalis lucida). The Forest Service also determined that
the proposed project would not affect the Mexican gray wolf (Canis lupus baileyi) and peregrine
falcon and would not jeopardize the continued existence of the proposed endangered jaguar
(Panthera onca). The Service concurs with the findings for the Mexican spotted owl, Mexican
gray wolf, and jaguar. Because of unsuitable habitat or other factors, it is unlikely these four
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species are in the action area. Therefore, effects to these species are not expected or are
expected to be insignificant and/or discountable due to extremely low level and/or probability.

The Service does not concur with the Forest Service's findings for razorback sucker,
southwestern willow flycatcher, bald eagle, or peregrine falcon. Based on our nonconcurrence
we are providing this biological opinion on razorback sucker, southwestern willow flycatcher,
bald eagle, and peregrine falcon, as requested in your February 13, 1997, letter.

CONSULTATION HISTORY

The proposed project requires action on the part of two Federal agencies; the Forest Service,
which manages portions of the land on which the road is located, and the COE, which must
authorize dredging and filling in the Blue River under section 404 of the Clean Water Act. The
Forest Service has, with the consent of COE, taken the role of lead agency for this consultation.
This biological opinion, including the incidental take statement, applies to both agencies, as
appropriate under their differing authorities.

The following is a summary of the major events in this consultation. This consultation has been
ongoing in emergency, informal, and formal stages for over four years and includes six
emergency consultations, one informal concurrence, and formal consultation on the BMPs.
Table 1, at the end of this section, provides a listing of events in the consultation.

Although the need for ESA compliance on the Blue River road and its suitability for a
programumatic approach, such as BMPs, had been informally discussed via telephone between
the Alpine Ranger District and the Service prior to summer 1993, specific informal consultation
on the Blue River road began in August 1993 with a telephone call from Greenlee County to the
Service inquiring about ESA compliance regarding use of Federal Emergency Management
Agency (FEMA) funds for flood repair work on the road. Exchange of information between the
Service, FEMA, and the Forest Service led to a site visit on March 9, 1994, with the Service,
Forest Service, FEMA, Arizona Department of Emergency Management (ADEM), and Greenlee
County personnel at which the need for compliance with ESA and section 404 of the Clean
Water Act was discussed for two specific repair sites, one of which was termed the Sawmill site.
Other repair work from flooding of late winter 1993 had already been completed by the County.
During the site visit, the Service pointed out the need for geomorphologic studies and a multi-
party effort to seek a long-term solution that would serve the needs of area residents as well as
removing or minimizing adverse effects to listed species and the natural resources.

Between November 1994 and March 1995, six emergency consultations were conducted on flood

repair of the Blue River road under the emergency consultation provisions of the section 7
regulations (50 CFR Part 402.05). The COE is the action agency for five of those emergency
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consultations and the Forest Service is the action agency for the other one. The emergency
consultation regulations require that formal consultation be initiated by the action agency as soon
as practicable after the emergency is under control, No request for formal consultation has been
recetved from either the Forest Service or COE on any of the six emergency consultations;
however, it has been discussed in meetings and telephone calls that the emergency consultations
could be finalized in the same biological opinion as for the BMPS. Therefore, formal
consultation for all six of the emergency consultations is being finalized in this biological
opinion.

While informal consultation and other environmental compliance was ongoing on the final
repairs from the flooding of winter 1992/3, the Blue River flooded again in early November
1994. The Forest Service notified the Service on November 22 that repair work was underway
but did not request consultation. On December 2, the Service received an anonymous call from
a concerned public about the extensive road work on the Blue River road and its effects to the
river. The Service contacted the Forest Service on December 5 and was told that the Forest
Service had authorized the work under the understanding that the FEMA enabling legisltation,
the Stafford Act, precluded the need for environmental compliance. Extensive repair work had
already been carried out, including part of the work on the two sites visited in March 1994 and
for which FEMA was in the process of National Environmental Policy Act (NEPA) and ESA
compliance. The Service contacted COE and FEMA about the situation. The COE called
Greenlee County and arranged for a halt to the work pending discussions. An emergency
consultation, with COE as lead agency, was documented with a letter from the Service on
December 7, 1994. The emergency consultation covered minimal repairs to provide access for
area residents. It did not authorize work on the two sites under earlier informal consultation.
Seven conditions were given to minimize adverse effects and provide for documentation.

A site visit was held on December 13, 1994, with the Service, Forest Service, ADEM, COE,
and Greenlee County. On December 16, the Forest Service called the Service to request
authorization for work to continue on the Sawmill site under the December 7 emergency
consultation. As a bypass route passable for vehicles was available, the Service did not concur
that the Sawmill site repairs constituted an emergency.

In early January 1995, flooding again occurred on the upper Blue River. Emergency
consultation took place, including a January 11 meeting between the Service, FEMA, Forest
Service, COE, ADEM, and Greenlee County, and a documenting Service letter of the same day.
The COE acted as lead agency. Eight conditions were given to minimize adverse effects and
provide for documentation, including limiting the consultation to 20 low-water crossings and to
the period of January 11 to 25, 1995.

On January 6, 1995, the Service wrote to COE discussing the repair and ESA compliance needs
on the Blue River road and recommending the COE take lead agency status for section 7
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consultation. The Service proposed a three tiered approach to consultation and to resolution of
the adverse effects of the road to the aquatic ecosystem, including emergency consultations for
urgent access restorafiosn, a programmatic plan and consultation for normal maintenance and
repairs, and a multi-agency effort at finding a long-term solution.

Following closure of the Sawmill site temporary bypass by the private landowner a third
emergency consultation was documented on January 17, 1995, for completion of the repairs at
that site. The action agency for this consultation was the Forest Service. Nine conditions were
given to minimize adverse effects and provide for documentation.

In anticipation of additional flooding, a fourth emergency consultation with COE was
documented on January 25, 1995, to cover emergency repairs on 20 low-water crossings
sufficient to allow landowner access. The consultation covered the period of January 235 to
February 8, 1995. A fifth emergency consultation was initiated on the basis of anticipated
additional flooding to cover the time period of February 14 to February 28, 1995. The sixth
and final emergency consultation was documented on March 10, 1995, for the same 20 low-
water crossings for the period of March 10 to March 31. These consultations included 8, 9, and
10 conditions, respectively, to minimize adverse effects and provide for documentation.

By early 1995, the Forest Service, County, and COE had begun work on drafting BMPs for the
Blue River road. Meanwhile, there was an ongoing need for additional repairs and maintenance.
Additional meetings and site visits occurred. On February 9, 1996, the Forest Service, acting
as lead agency, requested Service concurrence with 2 finding of "is not likely to adversely
affect” for loach minnow for repair work on thirteen sites along the Blue River road. The
Service concurred on February 23, with conditions. Those repairs were carried out. On April
21, 1996, the Forest Service requested additional concurrence with a finding of "is not likely
to adversely affect” for loach minnow for repair work at four additional sites. The Service did
not reply.

The Forest Service completed the first draft of the BMPs by December 1995. The COE
provided the Forest Service with comments on the draft BMPs in February 1996 and the Service
provided comments in May 1996. In addition to our comments the Service discussed the BMPs
as the second in a three step process needed for resolution of environmential issues on the road
and for the section 7 consultation. We recommended consolidated of the finalization of the
emergency consultations with the BMPs, as one biological opinion.

On November 15, 1996, Service, Forest Service, ADEM, and County representatives met at the
home of Bill and Barbara Marks on the Blue River to discuss the Blue River road informal
consultation and work out changes in the draft BMPs. During discussion of the need to expedite
this consultation, the group addressed the relative priority to the Forest Service of the Blue River
road consultation and the San Francisco River road repair project, which was at that time already
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in formal consultation. Because of limited Service staff time and the need to meet deadlines for
use of State emergency funding on both projects, the Service representative recommended the
Forest Service decide which of two pending consultations was of highest priority to them, this
received Field Supervisor concurrence on November 20, 1996, and was conveyed by telephone
on the same day to Charlie Denton, Alpine District Ranger, by Sally Stefferud, of the Service's
Arizona Ecological Service Field Office. The agreement was that the San Francisco River road
consultation would be extended and the Blue River road consultation shortened to put both
consultations on the same timeline for delivery of biological opinions by May 1, 1997, with the
actual on-the-ground work to be completed by September 30, 1997. Based on that agreement,
the ADEM requested extension of the State emergency funding for the two projects
(memorandum to the Service from Hugh Fowler, Assistant Director of Disaster Recovery,
November 19, 1996). The draft BMPs were submitted by the Forest Service and COE for
formal consultation on February 13, 1997. The formal consultation period began on February
14, the date the initiation letter was received by the Service.

On May 7, 1997, the Service informed both the Forest Service and COE, via telephone of the
possibility that the proposed project might jeopardize the continued existence of loach minnow,
and opened discussions regarding potential project changes that might avoid that possibility.
Between May 7 and June 13, telephone and fax communications resulted in revision of the
BMPs, addition of initial provisions for long-term planning, and reduction of the proposed
project period from 5 years to an interim period of 12 months.

TABLE 1. CHRONOLOGY OF EMERGENCY, INFORMAL, AND FORMAL
CONSULTATION FOR BLUE RIVER ROAD MAINTENANCE AND REPAIR'

DATE ‘ EVENT

1993
|

Jan.-Feb, 93 Major tlooding throughout Arizona, including Blue River

spring 1993 Telephone calls between Forest Service and Service

3/93 FEMA submittal of over 500 flood repair projects for Service review, including Blue River
road projects

I'Table 1 abbreviations include: FEMA, Federal Emergency Management
Agency; ESA, Endangered Species Act; AGFD, Arizona Game and Fish Department;
ADEM, Arizona Division of Emergency Management; COE, Corps of Engineers; 404,
section 404 of the Clean Water Act; NEPA, National Envirconmental Policy Act;
BMPs, Best Management Practices.
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8/17/93 Telephone cali Greenlee Ceunty to Service inquiring about need for ESA compliance tor
FEMA tunding on road work

8/26/93 Meeting FEMA, Service, AGFD, ADEM to discuss projects considered for FEMA funding
and their need for environmental compliance

9/10/93 FEMA letter to Forest Service inquiring about starus of environmentai compliance on Blue
River road repairs

9/23/93 Forest Service letter to FEMA regarding status of environmental compliance on road repairs

11/3/93 FEMA rransmittal of Forest Service reply to Service

W

1994

summer 1994

3/8/94 Site visit, Service, Forest Service, ADEM, FEMA, County
3/9/94 Service contacts COE regarding 404 permit needs on Blue River road repairs
spring/ Miscellaneous contacts among Service, FEMA, and COE regarding NEPA and ESA

compliance underway by FEMA

11/12/94 Flooding on Blue River
11/21/94 Forest Service contacts Service regarding ESA compliance on flood repair work already
underway on Blue River road
11/22/94 Forest Service letter to Service reperiing repair work underway on Blue River road
12/2/94 Private anonymous citizen complaints to Service regarding environmental impacts of Blue
River road repair work
12/5/94 Telephone calls between Service, Forest Service, COE, FEMA, and County regarding repair
work. COE requests County to hait work pending discussions on environmental compliance
12/5,6/94 More flooding on Blue River
12/6/94 Telephone emergency consultation between Service, FEMA, COE, Forest Service, and County
for minimal repairs to allow vehicular access on Blue River road
12/7/94 Letter Service to COE confirming the ielephone emergency consultation of 12/6/94
12/8/94 Letter COE to County authorizing emergency repairs
12/13/94 Site visit, Service, Forest Service, COE, ADEM, and County to look at further repair needs
12/16/94 Telephone call Forest Service to Service requesting ESA clearance for additional work --

‘ 1/5/95 More flooding on Blue River

Service does not concur

1995
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1/5/95 Telephone calls between Forest Service, Service, and COE
1/6/95 Letter Service to COE outlining emergency, interim, and tong-term ESA compliance needs
1/10/95 Meeting, Service and COE to discuss emergency, interim, and long-term procedures and plans

for 404 and ESA compliznce for Blue River road

1711/95 Meeting Service, Forest Service, COE, ADEM, FEMA, County, and private landowners
discussing 404 and ESA compliance needs in emergency . interim, and long-term

1/11/95 Letter Service to COE documenting second emergency consultation for 20 low-water crossings
for January L1 to 25, 1995 period

1712795 Letter COE to County authorizing work on 20 low-water crossings per emergency consultation

1/12/95 Telephone call Service to County committing to emergency consultation 3 by January 17

1/12,13/95 Telephone calls Service, Forest Service, County, FEMA, and AGFD updating information on
progress of emergency consultations

1/17/95 Letter Service to Forest Service documenting third emergency consultation, allowing repair of
one site
1/18,19/95 Telephone calls between Service, County, and FEMA regarding third emergency consultation
1/20/95 Telephone call County to Service obtaining amendment to third emergency consuitation
1/24/95 Telephone call from County to Service warning of new flooding expected and requesting

additional emergency consultation

1/24/95 Telephone call Service, COE, and County requesting fourth emergency consultation
1/25/95 Telephone call Service to Forest Service informing them of fourth emergency consultation
1/25/95 Letter Service to COE documenting fourth emergency consultation for 20 low-water crossings

for period of January 25 to February 8, 1995

1727795 Letter COE to County authorizing repair work per fourth emergency consultation
2/13/95 Telephone call County to Service warning of additional flooding expected
2/95 COE and County begin development of BMPs
2/14/95 Telephone call Service, COE, and County requesting fifth emergency consultation
2/14/95 Telephone call Service to Forest Service informing them of fifth emergency consultation
2/14/95 Letter Service to COE documenting fifth emergency consultation for 20 low-water crossings

for period of February 14 to 28, 1995

2/22/95 Leuer COE to County authorizing repair work per fifth emergency consultation
3/6/95 Telephone call County to Service warning of additional flooding expecied
3/8/95 Telephone call County, COE, and Service requesting sixth emergency consultation
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3/9/95 Telephone call Service to Forest Service informing them of sixth emergency consultation

3/9/95 Letter Service to COE documenting sixth emergency consultation for 20 low-water crossings
for period of March 10 to 31, 1995

3/15/95 Meeting Service, COE, Forest Service, Counry, ADEM, and Congressional delegation
representatives to discuss progress on repairs and process for interim (BMPs) and long-term
environmental compliance

3/21/95 Forest Service begins work on BMPs and requests County information by letter, phone and in
person

6/12/95 Site visit by Service biologists and hydrologist

12/14/95 Draft BMPs sent to Service by Forest Service for review

1996

1/15/97

217196 Meeting and site visit, Service, ADEM, Forest Service, County, ADEM, and AGFD 10
discuss BMPs and need for environmental clearance for some work prior to finalization of
BMPs

2/9/96 COE submits review of Forest Service draft BMPs

2/9/%6 Letter Forest Service to Service requesting informal consultation concurrence with finding of
"is not likely to adversely affect” loach minnow for repair work on 13 sites aleng road

2123196 Letter Service to Forest Service concurring with finding of "is not likely to adversely affect”
loach minnow on repair work at 13 sites

3/22/96 Letter Forest Service to Service requesting informal consultation concurrence with finding of
"is not likely 10 adversely affect” loach minnow for repair work at 4 additional sites

5/22/96 Letter Service to Forest Service with comments on draft BMPs

6/13/96 Letter COE 1o Forest Service agreeing to Forest Service as lead agency for BMP consultation

9/17/96 Meeting Service and Forest Service to discuss changes to draft BMPs to incorporate Service
COTIMEnts

11/19/96 Meeting and site visit Service, Forest Service, ADEM, County to discuss gravel mining issues
in draft BMPs. Agreement was reached to complete formal consultation by May 1, 1997.

11/20/96 Telephone call Service to Forest Service confirming agreement tor May 1, 1997 due date on
consultation

12/6/96 Fax Forest Service to Service transmitting gravel mining additions to draft BMPs

1997

Letter Forest Service to Service transmitting photos on gravel mining sites

2/13/97

Letter Forest Service to Service requesting initiation of formal consultation on draft BMPs
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2/14/97 Forest Service request for initiation received - formal consultation initiated

4/14/97 Telephone call Service to Forest Service requesting clarification that Forest Service initiation
should include COE as a joint consulting agency

4/17/97 Telephone call Service o Forest Service requesting claritication of scope of roads included in
consultation

4/18/97 Draft project description section for biological opinion sent (fax) to Forest Service and COE
for review

4/21/197 Telephone call COE to Service with comments agreement with draft project description

4/24/97 Telephone call Service to Forest Service requesting additional information on extent of
peregrine falcon habitat in aciion area.

4/30/97 Telephone call Forest Service to Service with peregrine falcon habitat information

5/6/97 Telephone call Service to Forest Service to obtain Forest Service comments and approval of
draft project description

571197 Telephone calls Service to Forest Service and COE discussing possibility of jeopardy opirion
and ways to amend project description to avoid that finding

5/20-28/97 Telephone calls between Service, COE, and Forest Service discussing possible are revisions to

project description

5/21/97 Portions of draft opinion sent (via fax) by Service to Forest Service (environmental baseline,
effects, reasonable and prudent alternative)

5728/97 Portions of draft opinion (envircnmental haseling, effects, reasonable and prudent alternative)
hand delivered to COE by Service

5/30/97 Forest Service site visit to select grave! mining sites for BMP revision

6/5/97 Draft revisions to BMPs and long-term planning sent (via fax} from Forest Service to Service

6/5/97 Telephone call Forest Service and Service regarding changes to project description and
discussing potential for an opinion for a reduced interim period to avoid jeopardy

6/5/97 Service comments on draft project revisions sent (via fax) o Forest Service

6/9/97 Proposed interim project description sent (via fax) to Forest Service from Service

6/10/97 Telephone call Service to Forest Service inquiring about finalization of proposed project
description

6/11/97 Telephone call Service to COE discussing proposed interim project description

6/11/97 Final BMPs faxed from Forest Service to Service

6/13/97 Final BMPs formally transmitted Forest Service to Service

» Blue River Roads, Emergencies and BMPs, Interim Biological Opinion - June 16, 1997 «



John Bedell 13

BIOLOGICAL OPINION

DESCRIPTION OF THE PROPOSED ACTION

The proposed project is the interim authorization of normal maintenance and repair, using
BMPs, of the roads maintained by Greenlee County on the upper Biue River in Greeniee
County, Arizona for a period of 12 months (beginning with the date of this opinion), the
formation of a multi-party team to evaluate long-term solutions to road issues, and development
of study plans for geomorphic, hydrologic, and biologic studies to provide the information
needed to implement a long-term solution. The roads subject to consultation run along
approximately 30 miles of the upper Blue River and its tributaries, Campbell Blue and Dry Blue
Creeks in Township 4 1/2N, Range 30E, sections 18, 19, 30, 31, and 32; T 4N., R.32E., secs.
5. 7. and 8; T.4N., R.31E., secs., 24, 25, 36; T.3N., R31E., secs. 1, 11, 12, 14, 15, 20, 21,
22,29, 30, 31; T.3N., R.30E., sec. 36; T.2N.,R.30E,, secs. 1, 2, 11, 12, 14, 23, 26; and
T.7S., R.21W., secs. 5, 6, and 7 (Figure 1).

The roads included in this consultation and to which the BMPs would be applied are as follows:

- FR 281 from 2 miles above its junction with FR 30 downstream to a private inholding in
sec. 14, T.2N., R.30E. (approximately 27 miles of road),

- FR 30 from the private inholding in sec. 35, T.4 1/2N., R.31E. downstream to the
junction with FR 281 (approximately 3 miles of road),

- FR 16 from the private inholding in sec. 5, T.7S., R.21W. downstream (o the junction with
FR 281 (approximately 0.75 miles of road),

- FR 567 within the Blue River drainage (approximately 12 miles of road),
- FR 232 within the Blue River drainage (approximately 4 miles of road), and

- all spur roads to FR 281, 30, and 16 that are maintained, either formally or informally, by
Greenlee County (mileage unknown).

The maintenance and repair using the BMPs, and this opinion on those actions, apply to these
roads both on Forest Service and private lands. The actual implementation would be by
Greenlee County, which maintains and repairs the road. The Federal actions under consultation
on Forest Service lands are the authorizations provided by the Forest Service for Forest lands
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and by COE under section 404 of the Clean Water Act. The Federal action under consultation
on private lands is the authorization by COE under section 404.

Maintenance and repair work on the existing roads includes work on bridges, low-water
crossings, culverts, roadbanks, roadbeds, road surfaces, slides, cattleguards, and protective
structures, such as existing dikes, riprap, and gabions. Normal maintenance work tends to be
focused on certain areas, such as low-water crossings and roadbeds on the outside of stream
meanders. However, normal maintenance and repair work could occur along any portion of the
roads covered by the BMPs and could occur at any time of the year.

The roads addressed in this consultation are all-weather gravel roads. They receive light to
moderate use. The Forest Service estimates that FR 281 receives average daily travel of 100
vehicles or less, rising to 300 vehicles per day during hunting season (Oldfield, 1996).

From Alpine, Arizona, FR 281 descends into the Blue River drainage along Turkey Creek, a
tributary of Campbell Blue Creek. At the point where it reaches Campbell Blue Creek, the road
splits. Turning upstream on Campbell Blue Creek, Forest Road 30 runs along the narrow valley
bottom on the north side of the creek on Forest land for about 3 miles ending at a private
inholding in T.4 1/2 N., R.31E., sec. 35 (Luce Ranch). All tributaries coming into Campbell
Blue Creek from the north are intermittent or ephemeral and the road crosses them by low-water
ford crossings. The ford crossing on Turkey Creek is a concrete pad and is known as the Luce
crossing. There are no spur roads to FR 30 that are subject to County maintenance or repair
work (see Table 2).

Turning downstream, FR 281 runs along the north side of the gradually widening valley bottom
for not quite 2 miles before it crosses Campbell Blue Creek via bridge. There are four bridges
on intermittent tributaries in this stretch. There is one spur road low-water crossing (Kilgore)
of Campbell Blue Creek subject to County maintenance and repair. In this stretch, less than
one-half mile of the road is on private land and the remainder is on Forest land.

Just before reaching the first bridge, FR 16 joins FR 281. Forest Road 16 runs along the east
side of Campbell Blue Creek and turns up the northwest side of Dry Blue Creek for about 0.5
miles to a private inholding in T.5S., R.21W., secs. 5 and 6. There are two low-water
crossings of Dry Blue Creek on FR 16 and spurs (Hoffman and Sutcliff) accessing private
residences which are subject to County maintenance and repair. Although FR 16, and about
0.75 miles of FR 281, actually lie in New Mexico, they are maintained by Greenlee County.
This stretch i1s on Forest lands except for very short pieces at the end, which are on private
inholdings.
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TABLE 2. SUMMARY DATA ON MILEAGES AND OWNERSHIP OF COUNTY
MAINTAINED ROADS IN UPPER BLUE RIVER DRAINAGE, GREENLEE
COUNTY, ARIZONA®

Road Stretch Total Private Forest Number Number low- | Number spur
Miles land Service bridges’ water road low-
land crossings’ water

crossings®

FR 30 3 0 3 0 0 0
FR 16 | 0.75 <0.1 =0.65 0 1 1
FR 281, along 2 0 2 0 0 0
Turkey Ck

FR 281, Turkey Ck 13 4.75 825 4 1 6

to Joy Crossing

FR 281, Joy 11.25 2.5 8.75 0 3 10
Crossing to end of
road (Robart ranch)

FR 567 12 0.5 11.5 O 0 0
FR 232 4 <0.2 <3.8 G 0 0
TOTALS 46 8 38 4 5 17

Below the bridge, FR 281 continues along the west side of the Blue River valley floor for about
2.5 miles where it again crosses the Blue River via bridge (Maness). There is one bridge on
a side tributary along the main road in this stretch. There are also two spur road low-water
crossings (Rimsza and Maness) of the Blue River on which the County does maintenance and
repair work. About one-third mile of this stretch is on private land with the rest on Forest land.

From Maness bridge, FR 281 parallels the east side of the Blue River for about 2 miles to a
third bridge across the Blue River (Burnt). There are no spur road low-water crossings of the
Blue River in this stretch. Less than one-tenth of a mile of this stretch is on private land.
After Burnt bridge, FR 281 runs along the west side of the Blue River for slightly over 2 miles
to a fourth mainstem bridge (Lyons). There are no spur low-water crossings of the Blue River
in this stretch. Less than one-tenth of a mile of this stretch is on private land.

poes not include mileage of private spur roads maintained by the County.

3on Blue River, Campbell Blue or Dry Blue Creeks only. Bridges on other
tributary streams not included.
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Forest road 281 stays on the east side of the Blue River for about 4.25 miles below Burnt
bridge, and then crosses the river in an unhardened low-water ford crossing (Joy). There are
three bridges on side tributaries in this stretch. There are three low-water crossings of the Blue
River on spur roads (Quinsler, Cemetery, and Hamblin) and one low-water crossing with a
concrete pad en FR 567 (Red Hill road/Blue Crossing) which joins 281 after descending the west
side of the Blue River drainage. Just before Joy Crossing, FR 232 joins 281 after descending
into the drainage from the east. About 2.25 miles of this streich are on private land and the
remaining 2 on Forest land.

At Joy crossing, a private fish hatchery is present on the west side of the Blue River, supported
by diversion of the river. Shortly beyond Joy crossing, FR 281 climbs onto the hillside above
the valley bottom for a little more than a mile before descending into the valley bottom again.
At 3.5 miles below Joy crossing, FR 281 crosses the Blue River in another unhardened low-
water ford (Balke). In this stretch there are four low-water crossings of the Blue River on spur
roads (Bush, Gaddy, Marks, and Lamphier) maintained and repaired by the County. About 1
mile of this stretch of FR 281 is on private land.

Below Balke crossing, FR 281 climbs onto the hillside on the east side of the river for about 1.5
miles. It then descends back to the valley bottom where it continues for about another 3 miles
to cross the river on an unhardened low-water ford crossing at the Blue Box. In this stretch,
there are four low-water crossings of the Blue River on spur roads (Fishhook, Patrick, Hale, and
Steeple) that receive maintenance and repair by the County. A little less than one-half mile of
the Balke to Blue Box stretch of FR 281 is on private land and the remainder is on Forest land.

Below Blue Box crossing, the road climbs the west hiliside and remains above the floodplain for
about 1.75 miles before descending to a low-water ford crossing of KP Creek, a perennial
tributary of the Blue River. A spur road goes up KP Creek for a little less than one-half mile
to a private inholding. There are two low-water ford crossings of the creek (KP-Downs 1 and
KP-Downs 2) on that road that are maintained and repaired by the County. Forest Road 281
in this stretch is entirely on Forest land.

From KP Creek, FR 281 continues another approximately 1.5 miles where it ends at a private
inholding. About half of this stretch is on the west hillside and not in the valley bottom. There
are no spur roads maintained by the County in this stretch. About 1 mile of the road in this
stretch is on private land.

Below the end of FR 281, a bladed track is sometimes present for another approximately 1.75
miles to a private inholding. There are a variable number of low-water crossings on this track,
depending upon the position of the low-water channel. In 1994, there were eight. The track
is not a constructed road and the BMPs are not applicable. This track does not receive regular
County maintenance or repair and is not considered in this opinion. Any work on this road
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requiring Forest Service or COE authorization or action may be subject to additional, separate
consultation.

The portions of FRs 567 and 232 included in this opinion lie in the Blue River vailey bottom
only where they converge with FR 281. The uppermost 2 miles of FR 281 is also not in the
Blue River valley bottom. However, these road segments are within the Blue River drainage
and their presence, maintenance, and repair affect the Blue River through alteration of tributary
drainages and the watershed. Of the approximately 17 miles of road in these road segments, less
than 1 mile is in private ownership and the remainder is on Forest land.

The BMPs include objectives, explanations, and implementation parameters for actions that fall
within nine categories. Actions which are not covered by these nine categories are outside of
the BMPs and may be subject to separate, additional section 7 consultation. The purpose of
these BMPs is to provide for advance planning and section 7 consultation that would help
minimize and avoid adverse environmental impacts, particularly to Federally listed species, and
that would avoid the need for repetitive or emergency section 7 consultations on normal
maintenance and repair actions. It is anticipated that there would be need for occasional
additional, project-specific, section 7 consultations for maintenance, repair, or improvement
projects that are not part of the normal activities and which do not fall within the scope of the
BMPs.

The nine activities covered in the BMPs include:

1. Maintenance or reconstruction of wet road crossings that ford perennial streams,
including removal or recontouring of floodplain materials, placement of fill, removal of
debris and vegetation, and compacting of substrate.

5 Maintenance or reconstruction of dry road crossings that cross ephemeral or intermittent
streams, including removal or recontouring of floodplain materials, placement of fill,
removal of debris and vegetation, and compacting of substrate.

3. Maintenance and protection of existing structures, such as culverts (pipe and box) and
bridges, including smoothing, dredging, filling, widening, or narrowing the stream
channel.

4. Road resurfacing.

5. Removal of slide material deposited on the road and stabilization of unstable and eroded

areas related to slide areas, including sidecasting, transport to dump sites, blasting,
seeding, compacting, riprapping, benching, and mulching.
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6. Material gathering and gravel borrowing from road banks, the river, and floodplain,
including excavation, recontouring, and stockpiling.

7. Restoration of undercut and eroded road banks by moving the road within the easement
or replacing eroded material and adding bank protection, such as riprap or similar
methods. This action may include relocation or channelization of the of the river.

8. River channelization, including removal of debris, construction of dikes, and rerouting
of the water into earlier (pre-event) channels.

9. Routine maintenance activities including surface maintenance (primarily grading), snow
removal, vegetation removal along edges, and installation and servicing of traffic and
animal control devices.

The details and parameters of these actions are found in the BMPs appended to this biological
opinion (Appendix 1). The BMPs note that they are intended to be a "living document” and that
amendments are anticipated. It is stated that amendments or changes may be agreed to by the
County and Forest Service. Since it is not possible to anticipate the effects of unknown
amendments or changes to the BMPs and consider those effects in this opinion, any such changes
or amendments may be subject to further section 7 consultation if they result in effects to listed
species that are different from or in addition to those considered in this opinion.

The action under consultation also includes an analysis of the effects of the six emergency
consultations detailed in the Consultation History section of this opinion.,

In addition to finalization of the six ernergency consultations and adoption of the BMPs for
normal repair and maintenance activities, the Forest Service and COE believe there is a need
for a long-term strategic plan for addressing the adverse road effects including accumulative
aspects of the use, existence, maintenance, and repair of the County-maintained roads along and
within the Blue River drainage. Therefore, as part of this proposed project, the Forest Service
and COE would establish a team to begin a coordinated evaluation of long-term solutions to the
road issues. This team would consist of representatives from the Forest Service, COE, Service,
Greenlee County, Arizona Game and Fish Department, and other interested and/or
knowledgeable parties. Within the 12-month period covered by this interim project proposal and
biological opinion, the team will formulate study plans for the following:

a) Geomorphic studies that would obtain the information needed to find a way to mesh the
need for maintaining a stable road with the need for stabilizing the Blue River channel
into a natural geometry. These studies would also address the information needed to
determine effects of various gravel mining Strategies.
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b) Studies of the presumed historic conditions of the aquatic and riparian habitats of the
upper Blue River, their present status, and their potential for restoration.

The team will also identify a process for future actions to address the use of the study
information in formulating a long-term strategic plan for the roads in the upper Blue River and
alleviation of their effects on the aquatic and riparian ecosystem. The information and process
developed by the team will be incorporated into a proposed project that would include use of the
BMPs for a 5 year period and a mechanism by which the long-term effects to the ecosystern will
be addressed and ameliorated or removed. This revised proposed project would be submitted
for further section 7 consultation in sufficient time to allow for completion of a 5-year biological
opinion to replace the 12-month interim coverage.

SPECIES DESCRIPTIONS AND STATUS

Loach Minnow Description and Status

Loach minnow was listed as a threatened species on October 28, 1986 (USFWS, 1986a).
Critical habitat was designated for loach minnow on March 8, 1994, including portions of the
San Francisco, Tularosa, and upper Gila Rivers, Aravaipa Creek, and the Blue River from
Campbell and Dry Blue Creeks downstream to the confluence with the San Francisco River
(USFWS, 1994a). Since critical habitat for loach minnow has been enjoined by the New Mexico
District Court (Coalition of Arizona-New Mexico Counties for Stable Economic Growth vs U.S.
Fish and Wildlife Service, No. 95-1285-M Civil D.N.M., filed March 4, 1997), no conferencing
or consultation is required for critical habitat for this species.

Loach minnow is a small, slender, elongate fish with markedly upwardly-directed eyes
(Minckley, 1973). Historic range of loach minnow included the basins of the Verde, Salt, San
Pedro, San Francisco, and Gila Rivers (Minckley, 1973; Sublette et al., 1990). Habitat
destruction plus competition and predation by nonnative species have reduced the range of the
species by about 85 percent (%) (Miller, 1961; Williams ef al., 1985; Marsh et al., 1989).
Loach minnow remains in limited portions of the upper Gila, San Francisco, Blue, Black,
Tularosa, and White Rivers; and Aravaipa, Eagle, Campbell Blue, and Dry Blue Creeks in
Arizona and New Mexico (Barber and Minckley, 1966; Silvey and Thompson, 1978; Propst et
al., 1985; Propst et al., 1988; Marsh et al., 1990; Bagley et al., 1993).

Loach minnow is a bottom-dwelling inhabitant of shallow, swift water over gravel, cobble, and
rubble substrates (Rinne, 1989; Propst and Bestgen, 1991). Loach minnow uses the spaces
between, and in the lee of, larger substrate for resting and spawning (Propst et al., 1988; Rinne,
1989). It is rare or absent from habitats where fine sediments fill the interstitial spaces (Propst
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and Bestgen, 1991). Some studies have indicated that the presence of filamentous algae may be
an important component of loach minnow habitat (Barber and Minckley, 1966). The life span
of loach minnow is about 2 years (Britt, 1982; Propst and Bestgen, 1991). Loach minnow feeds
exclusively on aquatic insects (Schreiber, 1978; Abarca, 1987). Spawning occurs in March
through May (Britt, 1982; Propst et al., 1988); however, recent reports have confirmed that
under certain circumstances loach minnow also spawn in the autumn (Vives and Minckley,
1990). The eggs of loach minnow are attached to the underside of a rock that forms the roof
of a small cavity in the substrate on the downstream side. Limited data indicate that the male
loach minnow may guard the nest during incubation (Propst et al., 1988; Vives and Minckley,
1990).

Recent biochemical genetic work on loach minnow indicate there are substantial differences in
genetic makeup between remnant loach minnow populations. Remnant populations occupy
isolated fragments of the Gila River basin and are isolated from each other. Based upon her
work, Tibbets (1992) recommended that the genetically distinctive units of loach minnow should
be managed as separate units to preserve the existing genetic variation.

The status of loach minnow is declining rangewide. Although it is currently listed as threatened,
the Service has found that a petition to uplist the species to endangered status is warranted. A
reclassification proposal is pending; however, work on it is precluded due to work on other
higher priority listing actions (USFWS, 1994b). The need for reclassification is not due to data
on declines in the species itself but is based upon increases in serious threats to a large portion
of its habitat.

Razorback Sucker Description and Status

The razorback sucker was listed as endangered on October 23, 1991 (USFWS, 1991). Critical
habitat was designated for razorback sucker on March 21, 1994 (USFWS, 1994c). Within the
Gila River basin, critical habitat includes portions of the Gila, Verde and Salt Rivers. Critical
habitat includes the river and its 100-year floodplain. Razorback sucker grows to over two feet
in length and has a distinctive abrupt, sharp-edged dorsal ridge behind the head (Minckley,
1973). The species was once common throughout the Colorado River basin, but is now rare,
occurring sporadically in about 750 miles of the upper basin (Bestgen, 1990). In the lower basin
a substantial population exists only in Lake Mohave. Upstream from Lake Mohave, the
razorback sucker occurs in Lake Mead and Grand Canyon. Downstream from Lake Mohave,
it occurs sporadically in the mainstem and associated impoundments and canals (USEWS, 1991).
Habitat alteration and destruction along with competition and predation from introduced
nonnative fish species are responsible for the species’ decline (Marsh and Brooks, 1989;
Minckley er al., 1991). As part of the recovery program, reintroduction of razorback sucker
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has been attempted through stocking into numerous locations in the Gila, Salt, and Verde River
basins, including the Blue River (Creef et al., 1992; Hendrickson, 1993).

Adult razorback sucker inhabit a wide variety of riverine habitats including mainstream and
backwater areas such as slow runs, deep eddies, pools, and sloughs (Bestgen, 1990). It also
inhabits reservoirs. Larval and juvenile razorback sucker habitat use is poorly understood, but
is thought to be shallow, slow moving areas, backwaters and littoral zones (Langhorst and
Marsh, 1986; Bestgen, 1990). Razorback sucker spawns from January to May and initiation of
spawning appears to be tied to water temperature (Langhorst and Marsh, 1986; Tyus and Karp,
1990). Spawning occurs in shallow water over large gravel, cobble, or coarse sand with little
or no fine sediment on wave-washed lakeshores or riverine riffles (Minckley ef al., 1991).
Razorback sucker lives up to about 50 years (McCarthy, 1987). It feeds on plankton, algae and
detritus in reservoirs, with riverine populations also consuming a large amount of benthic
invertebrates (Bestgen, 1990).

Bald Eaele Description and Status

The bald eagle south of the 40th parallel was listed as endangered under the Endangered species
Act of 1966 on March 11, 1967 (USFWS, 1967). It was reclassified to threatened status on July
12, 1995 (USFWS, 1995a). No critical habitat has been designated for this species. The bald
eagle is a large hawk that historically ranged throughout North America except extreme northern
Alaska and Canada and central and southern Mexico. Bald eagles nested on both coasts of the
United States, from Florida to Baja California in the south and from Labrador, New Foundland,
to the Aleutian Islands, Alaska, in the north.

The bald eagle occurs in association with aquatic ecosystems, frequenting estuaries, large lakes,
reservoirs, major rivers, and some seacoast habitats. Suitable habitat for bald eagles includes
those areas with an adequate food base, perching areas, and nesting sites. In winter, bald eagles
often congregate at specific wintering sites that are generally close to open water and that offer
good perch trees and night roosts (USFWS, 1995a).

There were an estimated one-quarter to one-half million bald eagles on the North American
continent when Europeans first arrived. Initial population declines probably began in the late
1800s, and coincided with declines in the number of waterfowl, shorebirds, and other prey
species. Direct killing of bald eagles was also prevalent. Additionally, there was a Joss of
nesting habitat. These factors reduced bald eagle numbers until the 1940s when protection for
the bald eagle was provided through the Bald Eagle Protection Act (16 U.S.C. 668). The Act
accomplished protection and a slower decline in bald eagle populations by prohibiting numerous
activities adversely affecting bald eagles and increasing public awareness of bald eagies. The
widespread use of dichloro-diphenyl-trichloroethane (DDT) and other organochlorine compounds
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in the 1940s for mosquito control and as a general insecticide caused additional declines in bald
eagle populations. DDT accumulated in individual birds following ingestion of contaminated
food. DDT breaks down into dichlorophenyl-dichloroethyIene (DDE) and accumulates in the
fatty tissues of adult females, leading to impaired calcium release necessary for ege shel
formation. Thinner egg shells led to reproductive failure, and is considered a primary cause of

declines in the bald eagle population. DDT was banned in the United States in 1972 (USFWS
1995a). ’

Since listing, bald eagles have increased in number and expanded in range due to the banning
of DDT and other persistent organochlorine compounds, habitat protection, and recovery efforts.

produced per nest. In 1994, 4,450 occupied breeding areas were reported with an estimated

Hunt et al. (1992) summarize the earliest records of bald eagles in the literature for Arizona.
Coues noted bald eagles in the vicinity of Fort Whipple (now Prescott) in 1866, and Henshaw
reported bald eagles south of Fort Apache in 1875. The first bald eagle breeding information
was recorded in 1890 near Stoneman Lake by S.A. Mearns. Additionally, Bent reported
breeding eagles at Fort Whipple in 1866 and on the Salt River Bird Reservation (since inundated
by Roosevelt Lake) in 1911. Additionally, there are reports of bald eagles along rivers in the
White Mountains from 1937, and reports of nesting bald eagles along the Salt and Verde Rivers
as early as 1930.

From 1970 to 1990, 226 known eaglets fledged in Arizona, for an average of 10.8 young
produced per year. Successful nests contained an average of 1.6 young per year (Hunt et al.,
1992). In 1995, there were 36 known breeding areas, with 30 of those being occupied. Within
those breeding areas, 22 nests were active, and six nests failed. Sixteen of the 22 nests were
successful in producing young, and a total of 28 young hatched. Twenty-five of these young
survived to fledge (Beatty et al., 1995). Results for the 1996 breeding season are not yet
available.

In addition to breeding bald eagles, Arizona provides habitat for wintering bald eagles, which
migrate through the state between October and April each year. For 1996, the standardized
statewide 1996 Arizona winter count totalled 361 bald eagles, including 232 adults, 127
subadults, and two of unknown age. The most concentrated population of wintering bald eagles
is found at Lake Mary and Mormon Lake, where 69 birds were located (Beatty and Driscoll,

1996).
It is not known if the population of bald cagle in Arizona declined as a result of DDT

contamination because records were not consistently kept during this time period. However, the
possibility for contamination was present as DDT was used In Arizona and Mexico. Use of
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DDT in Mexico could potentially have contaminated waterfowl that then migrated through
Arizona in addition to directly affecting juvenile and subadult eagles that travelled into Mexico.
Many of the nest sites in Arizona are in rugged terrain not suitable for agricultural development,
and may therefore have avoided the direct effects of DDT (Hunt ef al., 1992).

Bald eagle breeding areas in Arizona are predominantly located in the upper and lower Sonoran
life zones. The Luna Lake breeding area is unique in Arizona in that it is found in coniferous
forests at Luna Lake, as opposed to occurring in Sonoran vegetation communities. All breeding
areas in Arizona are located in close proximity to a variety of aquatic habitats including
reservoirs, regulated river systems, and free-flowing rivers and creeks. The alteration of natural
river systems has been both beneficial and detrimental to the bald eagle. While large portions
of riparian forests were inundated or otherwise destroyed following construction of dams and
other water developments, the reservoirs created by these structures enhance habitat for the
waterfow! and fish species on which bald eagles prey.

Arizona bald eagles are considered distinct behaviorally from bald eagles in the remaining lower
48 states in that they frequently construct nests on cliffs. Of 111 nests known in 1992, 46 were
in trees, 36 on cliffs, 17 on pinnacles, 11 in snags, and one on an artificial platformn. However,
while there were more nests in trees, one study found that cliff nests were selected 73 percent
of the time, while tree nests were selected 27 percent of the time. Additionally, eagles nesting
on cliffs were found to be marginally more successful at reproducing. Bald eagles in the
southwest are additionally unique in that they lay eggs in January or February, which is early
compared with bald eagles in other areas. It is believed that this is a behavioral adaptation to
allow chicks to avoid the extreme desert heat of midsummer. Young eagles will remain in the
vicinity of the nest until June (Hunt ef al., 1992).

Bald eagles in Arizona consume a diversity of food items, including some invertebrates.
However, their primary food is fish, which are generally consumed twice as often as birds, and
four times as often as mammals. Bald eagles are known to catch live prey, steal prey from other
predators (especially osprey), and use carrion. Carrion constitutes a higher proportion of the
diet for juveniles and subadults than it does for adult eagles. Diet varies depending on what
species are available locally. This can be affected by the type of water system on which the
breeding area is based (Hunt ef al., 1992).

A recovery plan was developed for bald eagles in the southwest recovery region in 1982. Goals
of the recovery plan were to achieve an overall reproductive output of 10 to 12 young per year
and to determine occupancy of one or more pairs on a drainage other than the Salt or Verde
Rivers. These goals have been met, and the bald eagle was reclassified nationwide to threatened
status. While bald eagles in the southwest were initially considered a distinct popufation, the
final rule notes that the Service has determined that bald eagles in the southwestern recovery
region are part of the same bald eagle population found in the remaining lower 48 states.
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While the bald eagle has been reclassified to threatened, and although the status of the birds in
the southwest recovery region is on an upward trend, the population remains small and under
threat from a variety of factors. Threats persist largely due to the proximity of bald eagle
breeding areas to major human population centers. Additionally, because water is a scarce
resource in the southwest recovery region, recreation is concentrated along available water
courses. Some of the threats and disturbances to bald eagle include entanglement in
monofilament (fishing line) and fishing hooks, overgrazing and related degradation of riparian
vegetation, shooting, alteration of water systems for water distribution systems, maintenance of
existing water development features such as dams or diversion structures, and disturbance from
recreation. The use of breeding area closures and close monitoring through the Bald Eagle
Nestwatch program have been and wiil continue to be essential to the recovery of this species.

Southwestern Willow Flycatcher Description and Status

The southwestern willow flycatcher was proposed for listing as endangered, with critical habitat,
on July 23, 1993 (USFWS, 1993). A final rule listing the southwestern willow flycatcher as
endangered was published on February 27, 1995 (USFWS, 1995b). The listing became effective
on March 29, 1995, Foilowing the review of comments received during the public comment
period, the Service deferred the designation of critical habitat, invoking an extension on this
decision until July 23, 1995. A moratorium on listing actions under the Act, passed by
Congress in April 1995, required the Service to cease work on the designation of critical habitat.
The proposed critical habitat includes areas in California, New Mexico, and Arizona. In
Arizona, proposed critical habitat includes portions of the San Pedro, Verde, Colorado, and
Little Colorado Rivers.

The States of California and New Mexico also list the southwestern willow flycatcher as
endangered (CA Dept. of Fish and Game, 1992; NM Dept. of Game and Fish, 1988). The state
of Arizona considers the southwestern willow flycatcher a species of special concern (AGFEFD,
1996).

The southwestern willow flycatcher is a small passerine bird (Order Passeriformes; Family
Tyrannidae) measuring approximately 15 centimeters (cm) (5.75 inches) in length from the tip
of the bill to the tip of the tail and weighing only 11 grams (0.4 ounces). It has a grayish-green
back and wings, whitish throat, light gray-olive breast, and pale yellowish belly. Two white
wingbars are visible (juveniles have buffy wingbars). The eye ring is faint or absent. The upper
mandible is dark, the lower is light yellow grading to black at the tip.

As its name implies, the willow flycatcher is an insectivore typically perching on a branch and

making short direct flights, or sallying, to capture flying insects. The southwestern willow
flycatcher is a riparian obligate, nesting along rivers, streams, and other wetlands where dense
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growths of willow (Salix sp.), Baccharis sp., buttonbush (Cephalanthus sp.), boxelder (Acer
negundo), saltcedar (Tamarix sp.) or other plants are present, often with a scattered overstory
of cottonwood (Populus sp.) and/or willow.

Empidonax traillii extimus is one of four currently-recognized willow flycatcher subspecies
(Phillips, 1948; Unitt, 1987; Browning, 1993). It is a neotropical migratory species that breeds
in the southwestern United States and migrates (0 Mexico, Central America, and possibly
northern South America during the non-breeding season (Phillips, 1948; Stiles and Skutch, 1989,
Peterson, 1990; Ridgely and Tudor, 1994; Howell and Webb, 1995). The historical range of
the southwestern willow flycatcher included southern California, Arizona, New Mexico, western
Texas, southwestern Colorado, southern Utah, extreme southern Nevada, and extreme
northwestern Mexico (Sonora and Baja) ( Unitt, 1987).

Life History - No information is available on specific prey species. However, fecal samples
containing identifiable invertebrate body parts were collected during banding operations from
more than 70 southwestern willow flycatchers in California, Arizona, and southwestern Colorado
(M. Sogge, pers. com.).

The southwestern willow flycatcher begins arriving on breeding grounds in late April and May
(Sogge and Tibbitts, 1992; Sogge & al., 1993: Muiznieks et al., 1994; Sogge and Tibbitts,
1994: Maynard, 1995; Sferra et al., 1995). Migration routes are not completely known.
However, willow flycatchers have been documented migrating through specific locations and
drainages in Arizona that do not currently support breeding populations, including the upper San
Pedro River (BLM, unpubl. data), Colorado River through Grand Canyon National Park (Sogge
and Tibbitts, 1992; Sogge et al., 1993; Sogge and Tibbitts, 1994), lower Colorado River
(Muiznieks er al., 1994; Spencer et al., 1996), Verde River tributaries (Muiznieks et al., 1994),
and Cienega Creek (BLM, in lit.). These observations probably include subspecies E.L.
brewsteri and E.t. adastus. Empidonax flycatchers rarely sing during fail migration, so that a
means of distinguishing some migrating Empidonax without a specimen is not feasible (Blake,
1953; Peterson and Chalif, 1973). However, willow flycatchers have been reported to sing and
defend winter territories in Mexico and Central America (Gorski, 1969; McCabe, 1991).

Southwestern willow flycatchers begin nesting in late May and early June and fledge young from
late June through mid-August (Willard, 1912; Ligon, 1961; Brown, 1938; Whitfield, 1990;
Sogge and Tibbitts, 1992: Sogge er al., 1993; Muiznieks ef al., 1994; Whitfield, 1994;
Maynard, 1995). Southwestern willow flycatchers typically lay three to four eggs in a clutch
(range = 2-5). The breeding cycle, from laying of the first egg to fledging, is approximately
28 days. Eggs are laid at one-day intervals (Bent, 1960; Walkinshaw, 1966; McCabe, 1991);
they are incubated by the female for approximately 12 days; and young fledge approximately 12
to 13 days after hatching (King, 1955; Harrison, 1979). Southwestern willow flycatchers
typically raise one brood per year but have been documented raising two broods during one
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season (Whitfield, 1990). Southwestern willow flycatchers have also been documented renesting
after nest failure (Whitfield, 1990; Sogge and Tibbitts, 1992; Sogge er al., 1993; Muiznieks er
al., 1994; Sogge and Tibbitts, 1994; Whitfield, 1994: Whitfield and Strong, 1995).

Whitfield reported the following data on survivorship of adults and young: of 58 nestlings
banded since 1993, 21 (36%) returned to breed; of 57 birds banded as adults (after hatch year)
since 1989, 18 (31%) returned to breed at least one year (10 males, 8 females), five 9%)
returned to breed for two years (all males), and two (3.5%) returned to breed for three years
(M. Whitfield, Kern River Preserve, pers. com.) Whitfield (1995) also documented statistically
significant variation in return rates of juveniles as a function of fledging date; approximately
21.9% of juveniles fledged on or before July 20th returned to her study area the following year,
whereas only 6.4% of juveniles fledged after July 20th returned the following year.

Similar studies have been conducted for E.t. traillii in Michigan (Walkinshaw, 1966). Whitfield
and Walkinshaw do not incorporate potential emigration rates into their estimates of returns and,
thus, may underestimate actual survivorship. However, these data are consistent with survival
rates for other passerines (Gill, 1990 chap. 21) suggesting that the lifespan of most E.t. extimus
is probably two to three years (i.e. most flycatchers survive to breed one Or [WO Seasons).

Brood parasitism of southwestern willow flycatcher nests by the brown-headed cowbird
(Molothrus ater) has been documented throughout the flycatcher’s range (Brown, 1988;
Whitfield, 1990; Muiznieks er al., 1994; Whitfield, 1994; Hull and Parker, 1995; Maynard,
1995; Sferra ef al., 1995; Sogge, 1995b). Cowbirds lay their eggs in the nests of other species
directly affecting their hosts by reducing nest success. Cowbird parasitism reduces host nest
success in several ways. Cowbirds may remove some of the host’s eggs, reducing overall
fecundity. Hosts may abandon parasitized nests and attempt to renest, which can result in
reduced clutch sizes, delayed fledging, and reduced overall nesting success and fledgling
survivorship (Whitfield, 1994; Whitfield and Strong, 1995). Cowbird eggs, which require a
shorter incubation period than those of many passerine hosts, hatch earlier giving cowbird
nestlings a competitive advantage over the host’s young for parental care (Bent, 1960; McGeen,
1972; Mayfield, 1977; Brittingham and Temple, 1983). Where studied, high rates of cowbird
parasitism have coincided with southwestern willow flycatcher population declines (Whitfield,
1994; Sogge, 1995a; Sogge, 1995¢; Whitfield and Strong, 1995), or, at a minimum, resulted
in reduced or complete elimination of nesting success (Muiznieks er al., 1994 Whitfield, 1994;
Maynard, 1995, Sferra er al., 1995: Sogge, 1995a; Sogge, 1995¢; Whitfield and Strong, 1995).
Whitfield and Strong (1995) found that flycatcher nestlings fledged after July 20th had a
significantly lower return rate and that cowbird parasitism was often the cause of delayed
fledging. '

Habitat Use - The southwestern willow flycatcher occurs in dense riparian habitats from sea
level in California to over 7000 feet in Arizona and southwestern Colorado. Throughout its
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wide geographic and elevational range, its riparian habitat can be broadly described based on
plant species composition and habitat structure (Sogge er al., 1997). These attributes are among
the most conspicuous components of flycatcher habitat but not necessarily the only important
components. They are easily identified from photographs or during field visits and have been
useful in conceptualizing, selecting, and evaluating suitable survey habitat. Photographs and
accompanying text provided in Sogge et al. (1997) characterize the considerable variation in
habitat structure and plant species composition found at breeding sites throughout the
southwestern willow flycatcher’s range. Two components that vary less across this subspecies’
range are vegetation density and the presence of surface water. Those and other characteristics,
such as size and shape of habitat patches, are described further below.

Based on the diversity of plant species composition and complexity of habitat structure, four
basic habitat types can be described for the southwestern willow flycatcher and can be referenced
with photographs provided in Sogge er al. (1997):

Monotypic willow: Nearly monotypic, dense stands of willow (often S. exigua or 3.
geyeriana) 3 to 7 meters (m) in height with no distinct overstory layer; usually very dense
structure in at least lower 2 m; live foliage density is high from the ground to canopy.

Monotypic exotic: Nearly monotypic, dense stands of exotics such as saltcedar (Tamarisk sp.)
or Russian olive (Elaeagnus angustifolia) 4 to 10 m in height forming a nearly continuous, closed
canopy (with no distinct canopy layer); lower 2 m may be very difficult to penetrate due to
branch density; however live foliage volume may be relatively low from 1 to 2 m above ground,;
canopy density uniformly high.

Native broadleaf dominated: Comprised of dense stands of single species (often Goodding’s
or other willows) or mixtures of native broadleaf trees and shrubs including, but not limited to,
cottonwood, willows, boxelder, ash, buttonbush, and stinging nettle from 4 t0 15 m in height;
characterized by trees of different size classes; may have distinct overstory of cottonwood,
willow or other broadleaf species, with recognizable subcanopy layers and a dense understory
of mixed species; exotic/introduced species may be a rare component, particularly in understory.

Mixed native/exotic: Dense mixtures of native broadleaf trees and shrubs (such as those listed
above) mixed with exotic species such as tamarisk and Russian olive; exotics are often primarily
in the understory, but may also be a component of overstory; the native and exotic components
may be dispersed throughout the habitat or concentrated as a distinct patch within a larger matrix
of habitat; overall, a particular site may be dominated primarily by natives, exotics, or be a
more or less equal mixture.

There are other potentially important dimensions or characteristics of southwestern willow
flycatcher habitat that include the following: size, shape, and distribution of vegetation patches;
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hydrology; prey types and abundance; parasites; predators; environmental factors (e.g.
temperature, humidity); and interspecific competition. Underlying these are factors relating to
population dynamics, such as demography (i.e. birth and death rates, age-specific fecundity),
the distribution of breeding groups across the landscape, flycatcher dispersal patterns, migration
routes, site fidelity, philopatry, and degree of conspecific sociality (e.g. coloniality).

The size and shape of occupied riparian habitat patches vary considerably. Southwestern willow
flycatchers have been found nesting in patches as small as 0.8 hectares (ha) (e.g. Grand Canyon)
and as large as several hundred ha (e.g. Rooseveit Lake, Lake Mead). When viewed from
above, the mixed vegetation types in particular often appear as a mosaic of plant species and
patch shapes and sizes. In contrast, narrow, linear riparian habitats one or two trees wide do
not appear to contain attributes attractive to nesting flycatchers. However, flycatchers have been
found using these habitats during migration.

Open water, cienegas, marshy seeps, or saturated soil are typically in the vicinity of flycatcher
territories and nests; flycatchers sometimes nest in areas where nesting substrates were in
standing water (Maynard, 1995; Sferra et al., 1995, 1997). However, hydrological conditions
at a particular site can vary remarkably in the arid Southwest within a season and between years.
At some locations, particularly during drier years, water or saturated soil is only present early
in the breeding season (i.e. May and part of June). However, the total absence of water or
visibly saturated soil has been documented at several sites where the river channel has been
modified (e.g. creation of pilot channels), where modification of subsurface flows has occurred
(e.g. agricultural runoff), or as a result of changes in river channel configuration after flood
events (Spencer ef al., 1996).

Nest Placement and Nesting Substrate - Southwestern willow flycatcher nests are open cup
structures, approximately 8 cm high and 8 cm wide (outside dimensions), exclusive of any
dangling material at the bottom. Nests are typically piaced in the fork of a branch with the nest
cup supported by several small-diameter vertical stems. Vertical stems supporting the nest cup
are typically one to two ¢m in diameter. Spencer et al. (1996) measured the distance between
flycatcher nests and shrub/tree center for 38 nests in monotypic saltcedar and mixed native
broadleaf/saltcedar habitats. In monotypic saltcedar stands (n=31), nest placement varied from
0.0 m (center stem of shrub or tree) to 2.5 m. In the mixed riparian habitat (n=7), nest
placement varied from 0.0 to 3.3 m.

Nest height relative to the base of nest substrate also varies across the southwestern willow
flycatcher’s range and may be correlated with height of nest substrate and/or overall canopy
height. Table 3 presents data on nest heights in different riparian habitat types across the
flycatcher’s range. Southwestern willow flycatcher nests have been found as low as 0.6 m above
the ground to 14 m above the ground. The data presented in Table 3 demonstrate that
flycatchers using predominantly native broadleaf riparian habitats nest relatively low to the
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ground (between 1.8 m and 2.1 m on average), whereas those using mixed native/exotic and
monotypic exotic riparian habitats nest relatively high above the ground (between 4.3 m and 7.4
m on average).

Historic egg/nest collections and species’ descriptions from throughout the southwestern willow
flycatcher’s range confirm the bird’s widespread use of willow for nesting (Phiilips, 1948;
Phillips er al., 1964; Hubbard, 1987, Unitt, 1987; T. Huels, in /. 1993; San Diego Natural
History Museum, 1993). Of the 34 nests found by Brown in 1902 near Yuma on the lower
Colorado and Gila rivers, 33 were in Goodding’s willow and one was in arrowweed. Data from
historic egg collections from southern California and more current studies indicate that 75 to
80% of nests were placed in willows (San Diego Natural History Museun, 1995). Currently,
southwestern willow flycatchers use a wide variety of plant species for nesting substrates. At
the monotypic willow stands that characterize high elevation sites in Arizona, Geyer willow was
used almost exclusively for nesting (Muiznieks er al., 1994). At the inflow to Lake Mead on
the Colorado River, Goodding’s willow was the primary nesting substrate (R. McKernan,
unpubl. data). Along a 20-mile stretch of the Gila River in Grant County, New Mexico, where
boxelder is the dominant understory species, 76% of flycatcher nests were placed in boxelder,
with the remainder in Russian olive and saltcedar (Skaggs. 1996). At the inflows of Tonto
Creek and Salt River to Roosevelt Lake in Gila County, Arizona, both of which are comprised
of monotypic stands of saltcedar, 100% of flycatcher nests were placed in saltcedar (Muiznieks
et al., 1994; Sferra et al., 1995; Spencer et al., 1996; Sferra er al., 1997). On the San Luis
Rey River in San Diego County, California, approximately 90% of flycatcher nests were placed
in live oak (Quercus agrifolia), which became the dominant plant spectes adjacent to the stream
after willows were removed in the 1950s as a water conservation measure and a reservoir
upstream reduced flood frequency and streamflow volume (San Diego Naturai History Museum,
1995; W.Haas, pers. com.). Other plant species that southwestern willow flycatcher nests have
been documented in include buttonbush, black twinberry (Lonjcera involucrata), Fremont
cottonwood, white alder (Alnus rhombifolia), blackberry (Rubus ursinus), Russian olive, and S.
hindsiana. Territory Size - Southwestern willow flycatcher territory size, as defined by song
locations of territorial birds, probably changes with population density, habitat quality, and
nesting stage. Early in the season, territorial flycatchers may move several hundred meters
between singing locations (Sogge et al., 1995; Petterson and Sogge, 1996; R. Marshall, pers.
obs.). Sogge et al. (1995) estimated a breeding territory size of 0.2 ha for a pair of flycatchers
occupying a 0.6 ha patch on the Colorado River. Activity centers may expand after young are
fledged but while still dependent on adults.

Distribution and abundance - The lack of systematic, rangewide collections specific o E.t.
extimus preclude a complete description of this subspecies’ former distribution and abundance.
However, the more than 600 egg, nest, and specimen records available from museums
throughout the U.S. in combination with state, county, and local faunal accounts from the first
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half of the 20th Century do indicate that, historically, the southwestern willow flycatcher was
more widespread and, at least, locally abundant.

Phillips (1948) first described E.f. extimus from a specimen collected by Gale Monson on the
lower San Pedro River near Feldman, Arizona, Unitt (1987) reviewed historical and
contemporary records of E.t. extimus throughout its range, determining that it had "declined
precipitously...” and that

although the data reveal no trend in the past few years, the population is clearly mich
smaller now than 50 years ago, and no change in the factors responsible for the decline
seem likely.

Overall, Unitt (1987) documented the loss of more than 70 breeding locations rangewide,
including locations along the periphery and within core drainages that form this subspecies’
range. Unitt estimated that, rangewide, the southwestern willow flycatcher population probably
was comprised of 500 to 1000 pairs. Below is a state by state comparison of historic and
current data for the southwestern willow flycatcher. Since 1992 more than 800 historic and new
locations have been surveyed rangewide to document the status of the southwestern willow
flycatcher (some sites in southern California have been surveyed since the late 1980s). Survey
efforts in most states were done under the auspices of the Partners In Flight program, which
served as the coordinating body for survey training sessions and review and synthesis of data.

California: The historic range of E.t. extimus in California apparently included all lowland
riparian areas in the southern third of the state. It was considered a common breeder where
suitable habitat existed (Wheelock, 1912; Willett, 1912, 1933; Grinnel and Miller, 1944). Unitt
(1984, 1987) concluded that it was once common in the Los Angeles basin, San
Bernardino/Riverside area, and San Diego County. Specimen and egg/nest collections confirm
its former distribution in all coastal counties from San Diego Co. to San Luis Obispo Co., as
well as in the inland counties, Kern, Inyo, Mcohave, San Bernardino, and Imperial. Unitt (1987)
documented that the flycatcher had been extirpated, or virtually extirpated (i.e., few territories
remaining) from the Santa Clara River (Ventura Co.), Los Angeles River (Los Angeles Co.),
Santa Ana River (Orange and Riverside counties), San Diego River (San Diego Co.), lower
Colorado River (Imperial and Riverside counties and adjacent counties in Arizona), Owen's
River (Inyo Co.), and the Mohave River (San Bernardino Co.).

Survey and monitoring efforts since the late 1980s have confirmed the southwestern willow
flycatcher’s presence at 18 locations on 11 drainages in southern California (including Colorado
River). Current known flycatcher breeding sites are restricted to three counties, San Diego,
Riverside, Santa Barbara, and Kern. Combining survey data for all sites surveyed since the late
1980s for a composite population estimate, the total known southwestern willow flycatcher
population in southern California is 114 territories (Table 4). Of the 18 sites where flycatchers
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have been documented, 72% (13) contain five or fewer territorial flycatchers; 22% (four sites)
have single pairs, or unmated territorial birds. Only three drainages are known to have 20 or
more flycatcher territories, the San Luis Rey River (San Diego Co.), South Fork Kern River
(Kern Co.), and Santa Ynez River (Santa Barbara Co.).

Authorized (permitted) and unauthorized activities in riparian habitats continue to adversely
affect occupied flycatcher habitat in southern California. For example, approximately one
kilometer (km) of occupied habitat on the Santa Ynez River in Santa Barbara County was
modified or completely eliminated in 1996 when expansion of agricultural fields resulted in
clearing of riparian vegetation (USFWS, in lirr.). Despite the vast potential for riparian habitat
and southwestern willow flycatcher recovery on Camp Pendleton in San Diego County, a
programmatic section 7 consultation resulted in a conservation target of only 20 southwestern
willow flycatcher pairs (Table 5). The Base currently has approximately 22 pairs of
flycatchers, in contrast to the 348 pairs of the sympatric and endangered least Bell’s vireo (Vireo
bellii pusillus), which through the Base’s conservation efforts increased from a low of 27 pairs
in 1984. A section 7 consultation on the operations of Lake Isabella (Kern County) provided
for complete, long-term inundation of the 485-ha South Fork Wildlife Area, also proposed
critical habitat for the flycatcher. The Wildlife Area represents a significant recovery area
occupied by 8 to 10 pairs of flycatchers prior to inundation and lies downstream of one of
California’s largest southwestern willow flycatcher breeding groups on the Kern River Preserve.

Arizona: Historic records for Arizona indicate the former range of the southwestern willow
flycatcher included portions of all major river systems (Colorado, Salt, Verde, Gila, Santa Cruz,
and San Pedro) and major tributaries, such as the Little Colorado River and headwaters, and
White River. Unitt (1987) noted that "probably the steepest decline in the population levels of
extimus has occurred in Arizona.” The bird has been extirpated, or virtually extirpated from
the Santa Cruz River (Pima Co.), upper San Pedro River (Cochise Co.), lower San Pedro River
at PZ Ranch (Pinal Co.), Blue River (Greenlee Co.), Colorado River at Lees Ferry (Coconino
Co.), Colorado River (Yuma Co.), Gila River (Yuma Co.), and Verde River at Tuzigoot Bridge
(Yavapai Co.). Currently, 150 territories are known from 39 sites along nine drainages
statewide, including the Colorado River (Table 4). As in California, the majority of breeding
groups in Arizona are extremely small; of the 39 sites where flycatchers have been documented,
74% (29) contain five or fewer territorial flycatchers. Moreover, 15 to 18% of all sites in
Arizona are comprised of single, unmated territorial birds.

Permitted activities and stochastic events also continue to adversely affect the distribution and
extent of occupied and potential breeding habitat throughout Arizona. The Bureau of
Reclamation operation of the new conservation space at Roosevelt Lake could totally inundate
the riparian stands occupied by Arizona’s largest breeding group (Table 5). As a result of
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Reclamation’s operations on the lower Colorado River, the 445-ha Goodding's willow stand at
the inflow to Lake Mead has been partially inundated since September 1995, Despite partial
inundation, approximately eight pairs of flycatchers were documented nesting at the inflow
during the 1996 breeding season. As of April 1997, however, inundation of that habitat was
nearly complete. Reclamation (1996) projected the mortality of that stand sometime during 1997
as a result of prolonged inundation of root crowns (i.e. > two growing seasons).

In June of 1996, a catastrophic fire destroyed approximately one km of occupied habitat on the
San Pedro River in Pinal County. That fire resulted in the forced dispersal or loss of up to §
pairs of flycatchers (Paxton er al., 1996). In June of 1995, approximately three miles of
occupied riparian habitat burned on the Gila River in Pinal County (Bureau of Land
Management, in lirz.). It is not known how many flycatchers occupied that location.
Approximately two km of riparian habitat burned in Graham County in the vicinity of Safford
during 1996. It is not known whether that area was occupied by southwestern wiliow
flycatchers; however, located downstream of an occupied patch that was partially eliminated as
a result of the section 7 consultation on the Solomon Bridge (Table 5). The anticipated effects
of construction of the Solomon Bridge was dispersal of flycatchers into adjacent habitat. The
capability of adjacent habitat to absorb that dispersal was compromised by the fire near Safford.

New Mexico: Unitt (1987) considered New Mexico as the state with the greatest number of
extimus remaining. After reviewing the historic status of the flycatcher and its riparian habitat
in New Mexico, Hubbard (1987) concluded,

[it] is virtually inescapable that a decrease has occurred in the population of breeding
willow flycatchers in New Mexico over historic time. This is based on the fact that
wooded sloughs and similar habitats have been widely eliminated along streams in New
Mexico, largely as a result of the activiries of man in the area.

Unitt (1987), Hubbard (1987), and more recent survey efforts have documented extirpation or
virtual extirpation in New Mexico on the San Juan River (San Juan Co.), near Zuni (McKinley
Co.), Blue Water Creek (Cibola Co.), Rio Grande (Dona Ana Co. and Socorro Co.). Survey
and monitoring efforts since 1993 have documented 173 flycatcher territories on eight drainages
(Table 4). Approximately 135 of these territories occur in remnant strips of riparian forest within
a 20-mile stretch of the Gila River in Grant Co (Skaggs, 1996). This area contains the largest
known breeding group rangewide. Outside of Grant County, however, few flycatchers remain.
Statewide, 84 % (16) of the 19 sites with flycatchers contain five or fewer territorial birds. Six
sites are comprised of single pairs or unmated territorial flycatchers, and six others are
comprised of two pairs or two unmated territorial birds.

Texas: The Pecos and Rio Grande rivers in western Texas are considered the easternmost
boundary for the southwestern willow flycatcher. Unitt (1987) found specimens from four
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locations in Brewster, Hudspeth, and Loving counties where the subspecies is no longer believed
to be present. There have been no other recent reports, anecdotal or incidental, of willow
flycatcher breeding attempts in the portion of western Texas where E.t. extimus occurred
historically. Given that surveys in adjacent Dona Ana County, New Mexico, have failed to
document breeding along historically-occupied portions of the Rio Grande, the Service believes
it is likely that the southwestern willow flycatcher has been extirpated from Texas.

Colorado: The taxonomic status and the historic distribution and abundance of willow
flycatchers in southwestern Colorado remains unclear due to a lack of specimen data and
breeding records. Preliminary data on song dialects suggests that the few birds recently
documented in southwestern Colorado may be E.t. extimus. These sightings have prompted
State and Federal agencies to delineate provisional boundaries for E.t. extimus and sponsor
statewide survey efforts. Survey efforts since 1993 have documented a total of six locations in
Delta, Mesa, and San Miguel counties where willow flycatchers have been found (Table 4).
Two locations have single, unmated males; two locations have single pairs, and the remaining
two locations are comprised of four to five territories each.

On March 9, 1997, a fire started by an adjacent landowner burned a 32-ha portion of the
Escalante Wildlife Area near Delta, Colorado. That location comprised one of the largest known
breeding sites for willow flycatchers in Colorado with approximately seven pairs occupying the
site in 1996.

Utah: Specimen data reveal that E.t. extimus historically occurred in southern Utah along
the Colorado River, San Juan River, Kanab Creek, Virgin River, and Santa Clara River (Unitt,
1987). The northern boundary of E.t. extimus in south-central Utah remains unclear due to a
lack of specimen data from that region. The southwestern willow flycatcher no longer occurs
along the Colorado River in Glen Canyon where Lake Powell inundated historically-occupied
habitat, nor in downstream unflooded portions of Glen Canyon near Lee’s Ferry in Arizona
where flycatchers were documented nesting in 1938. Similarly, recent surveys on the Virgin
River and tributaries and Kanab Creek have failed to document the presence of flycatchers
(McDonald et al., 1995). Single, territorial males and possibly a pair of flycatchers were
documented at two locations on the San Juan River (San Juan Co.) in 1995, but breeding was
not confirmed (Sogge, 1995b, R.Marshall, pers. obs.). The population totals for Utah are
summarized in Table 4.

Nevada: Unitt (1987) documented three locations in Clark County from which E.t. extimus
had been collected but not found after 1970. Current survey efforts have documented a single
location with two unmated males on the Virgin River in Clark County (Tomlinson, in [itt.)
(Table 4).
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Rangewide: Rangewide, the current known population of southwestern willow flycatchers
stands at approximately 454 territories (Table 4). These results indicate a critical population
status; more than 75% of the locations where flycatchers have been found are comprised of five
or fewer territorial birds and up to 20% of the locations are comprised of single, unmated
individuals. The distribution of breeding groups is highly fragmented, with groups often
separated by considerable distances (e.g., approximately 88 km straight-line distance between
breeding flycatchers at Roosevelt Lake, Gila Co., Arizona, and the next closest breeding groups
known on either the San Pedro River [Pinal Co.] or Verde River [Yavapai Co.]). Additional
survey effort, particularly in southern California, may discover additional small breeding groups.
However, rangewide survey efforts have yielded positive results in less than 10% of surveyed
locations. Moreover, survey results reveal a consistent pattern rangewide: the southwestern
witlow flycatcher population as a whole is comprised of extremely small, widely-separated
breeding groups or unmated flycatchers.

The data presented in Table 4 represents a composite of surveys conducted since 1992.
Locations that had flycatchers for only one year were tabulated as if the location is still extant.
Given that extirpation has been documented at several locations during the survey period, this
method of analyses introduces a bias that may overestimate the number of breeding groups and
overall population size. In addition, females have been documented singing as frequently as
males. Because the established survey method relies on singing birds as the entity defining a
territory (Tibbitts ez al., 1994), double-counting may be another source of sampling error that
biases population estimates upward. The figure of 454 southwestern willow flycatcher territories
is an approximation based on considerable survey effort, both extensive and intensive. Given
sampling errors that may bias population estimates positively or negatively {(e.g., mmcomplete
survey effort, double-counting males/females, composite tabulation methodology), natural
population fluctuation, and random events, it is likely that the total population of E.t. extimus
is fluctuating at between 300 and 500 territories with a substantial proportion of individuals
remaining unmated. This figure is alarming because even if all extant sites were fully protected,
at such low population levels random demographic, environmental, and genetic events could lead
to extirpation of breeding groups and eventually render this species extinct. The high proportion
of unmated individuals documented during recent survey efforts suggests the southwestern
willow flycatcher may already be subject to a combination of these factors (e. £., uneven sex
ratios, low probability of finding mates in a highly fragmented landscape).

Southwestern Willow Flvcatcher Reproductive Success - Intensive nest monitoring efforts in
California, Arizona, and New Mexico have revealed that: (1) sites with both relatively large and
small numbers of pairs have experienced extremely high rates of brood parasitism; (2) high
levels of cowbird parasitism in combination with nest loss due to predation have resulted in low
reproductive success and, in some cases, population declines; (3) at some sites, levels of
cowbird parasitism remain high across years, while at others parasitism varies temporally with
cowbirds absent in some years; (4) the probability of a flycatcher successfully fledging its own
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young from a nest that has been parasitized by cowbirds 1s low (i.e., < 5%); (5) cowbird
parasitism and/or nest loss due to predation often result in reduced fecundity in subsequent
nesting attempts, delayed fledging, and reduced survivorship of late-fledged young, and; (6)
nest loss due to predation appears more constant from year to year and across sites, generally
in the range of 30 to 50%.

On the South Fork Kern River (Kern Co., California), Whitfield (1993) documented a
precipitous decline in the flycatcher breeding population from 1989 to 1993 (44 to 27 pairs).
During that same period cowbird parasitism rates between 50 and 80% were also documented
(Whitfield, 1993) (Table 6). A cowbird trapping program initiated in 1993 reduced cowbird
parasitism rates to < 20%. Flycatcher population numbers appear to have stabilized at 32 to
34 pairs in 1993, 1994, and 1995 (Whitfield, 1994; Whitfield and Strong, 1995). Predation
rates have remained relatively constant in the range of 33 to 47% (Table 6). Flycatcher nest
success increased from 26% prior to cowbird trapping to 48% after trapping was implemented
(Whitfield and Strong, 1995). In addition, the number of young fledged also increased from
1.01 young/pair to 1.73 young/pair during the same period.

Whitfield and Strong (1995) found that, besides lowering nest success, fecundity, and the
number of young produced, cowbird parasitism may also lower survivorship of flycatcher young
fledged late in the season. Southwestern willow flycatchers that abandon parasitized nests or
renest after fledging cowbirds lay fewer eggs in subsequent clutches and, if successful, fledge
flycatcher young late in the season. Whitfield and Strong determined that cowbird parasitism
delayed successful flycatcher nesting by at least 13 days and this delay resulted in significantly
different return rates of juveniles. Only 6.4% of flycatcher young that came from late nests
were recaptured in subsequent years, whereas 21.9% of young that came from early nests were
recaptured. If these recapture rates mirror actual survivorship, then even though some
parasitized flycatchers eventually fledge their own young, nest loss due to parasitism or
depredation may have the more insidious effect of reducing overall juvenile survivorship.
Despite the cowbird trapping program and increased reproductive success, Whitfield has not
observed a population increase at her study area. Whitfield and Strong (1995) speculate that
other factors in addition to cowbird parasitism, such as habitat loss and pesticide use on
wintering grounds and/or stochastic events such as storms resulting in mortality, may be Keeping
population numbers low.

The number of unmated, territorial flycatchers and paired flycatchers detected on the Colorado
River in the Grand Canyon has remained low since monitoring began in 1982. Brown (1994}
reported that at least 50% of flycatcher nests monitored in the Grand Canyon between 1982 and
1987 were parasitized by brown-headed cowbirds. Brown (1994) did not report data on
productivity. Given that the probability of successfully fledging a single flycatcher chick is low
when a nest is parasitized and the high proportion of nests parasitized during Brown’s study, it
is likely that flycatcher productivity during that period was also low. In 1992, when
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TABLE 6. NEST PREDATION AND BROOD PARASITISM RATES DOCUMENTED FOR
THE SOUTHWESTERN WILLOW FLYCATCHER ACROSS ITS RANGE!.

Location Pre-1993 1993 1994 1995
S. Fork Kern River (Kern Co., CA)
% nesls parasitized? 50 - 80 38’ 16 19
% nests depredated 33 -42 37 47 34
San Luis Rey River (San Diego Co. CA)
% nests parasitized - - 0" 0
% nests depredated - - 28 5
Colorado River (Coconino Co., AZ)
% nests parasitized =50 100 44 100
% nests depredated - 30 78 0
Verde River (Yavapai Co., AZ}
% nests parasitized - 100 50 extirpated
% nests depredated - 100 50
Little Colorado River (Apache Co., AZ)
% nests parasitized - - 22 0
% nests depredated - - 33 28
Rio Grande (Socorro Co., NM)
% nests parasitized - - 20 66
% nests depredated - - 40 60
Gila River {(Grant Co., NM)
% nests parasitized - - - 16-27
% nests depredated - - - 45

" Sources: Sogge and Tibbitts (1992), Sogge er al. (1993), Brown (1994), Maynard (1995),
Muiznieks et al.(1994), Sogge and Tibbitts (1994), Cooper (1996), Skaggs (1995), Sogge

(1995a), Sogge et al. (1995}, Spencer et al. (1996), Whitfield and Strong (1995).
? Proportion of nests containing at least one brown-headed cowbird egg.

" Brown-headed cowbird control program implemented.

» Blue River Roads, Emergencies and BMPs, Interim Biological Opinion - June 16, 1997



John Bedell 41

comprehensive nest monitoring was initiated, two pairs were present, with only one establishing
4 nest. That nest successfully fledged three flycatchers (Sogge and Tibbitts, 1992). In 1993,
one breeding pair, one male with two females, and six unpaired males were detected. Three
nests were found, all of which were parasitized by brown-headed cowbirds (Table 6). No
flycatchers were successfully reared in Grand Canyon in 1993 (Sogge et al., 1993). Four pairs
and one unpaired male occupied Grand Canyon in 1994, Nine nests were attempted, at least
four of which were parasitized by cowbirds. All nesting attempts evenrually failed due to
predation or abandonment {Sogge and Tibbitts, 1994). In 1995, one breeding pair and three
unpaired males were detected (Sogge et al., 1995). One nest was found with a single cowbird
egg on May 23. On June 4, three flycatcher eggs were present, but the cowbird egg was
missing. That nest successfully fledged one flycatcher. In summary, since 1992, 10 known
pairs of willow flycatchers have made 14 nesting attempts in the Grand Canyon, two of which
successfully fledged a total of four flycatchers. This low rate of reproduction indicates that,
even with the protections provided annually by the National Park Service (i.e., camping and
other activities are prohibited at flycatcher breeding sites), this area is a population sink
(Pulliam, 1988) where reproduction is not adequate to replace adults and population persistence
requires emigration from other breeding areas.

On the Verde River in Yavapai County, Arizona, Ohmart (pers. com.) discovered four pairs of
flycatchers in 1992 at Clarkdale. The breeding status and reproductive success of those birds
was not determined. In 1993, two pairs were present and one nest was documented. The nest
contained a single cowbird nestling and eventuaily failed (Muiznieks er al., 1994) (Table 6).
In 1994, two pairs and one unpaired male were present. Two nests were found, one of which
successfully fledged two flycatchers, the other fledged a single cowbird (Sferra ez al., 1995).
Data from a more limited monitoring effort in 1995 indicate that two unpaired males occupied
the Clarkdale site (Sogge, 1995a). Surveys during the 1996 breeding season failed to detect any
southwestern willow flycatchers at the Clarkdale site. However, one nesting pair of flycatchers
was discovered at Tavasci Marsh approximately 2.4 km east of the Clarkdale site. Thus,
although since its discovery the Clarkdale site has had only several pairs, cowbird parasitism and
nest loss due to depredation resulted in poor reproductive success and may have been responsible
for abandonment or extirpation at this site.

Elsewhere in Arizona, population loss or undetected dispersal of breeding groups has been
documented since 1993. For example, surveys in 1993 estimated five territorial males at
Dudleyville Crossing on the San Pedro River (Pinal Co.}. However, surveys in 1994 and 1993
failed to detect any flycatchers at that location (Muiznieks et al., 1994, Sferra et al., 1995,
Spencer et al., 1996). Flycatchers detected in 1993 at Soza Wash on the San Pedro River were
not detected in followup surveys in 1995, and a flycatcher observed at Ister Flat on the Verde
River was not detected in followup surveys during 1994. It is not known whether these events
represent mortality of flycatchers, changes in habitat quality, or simply a vagile tendency
inherent to this species. At other locations on the San Pedro River in Pinal County, such as
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Cook’s Lake and PZ Ranch, flycatcher breeding group size has remained stable.. However, in
1996 a catastrophic fire destroyed much of the breeding habitat at PZ Ranch resulting in nest
loss, abandonment of that site and, perhaps, mortality of adults (Paxton er al., 1996).

On the Little Colorado River in Apache County, Arizona, a cowbird parasitism rate of 22% was
documented in 1994 (Table 6). In 1995 the parasitism rate was zero. Nest loss due to
depredation, however, remained relatively constant (Table 6). On the Rio Grande in Socorro
County, New Mexico, parasitism rates increased from 20% in 1994 t0 66% in 1995. In 1996,
water was diverted above that breeding location and no flycatchers were present (D.Leal, pers.
com.). It is not known whether those birds dispersed elsewhere or if that breeding group was
extirpated. Finally, on the Gila River in Grant County, New Mexico, Skaggs (1995) monitored
46 nests from a breeding group of approximately 135 pairs. From a subset of 25 nests whose
contents were checked directly or inferred through observation, Skaggs estimated a cowbird
parasitism rate of between 16 and 27% for 1995 (Table 6).

The data presented above and in Table 6 demonstrate that cowbird parasitism and nest
depredation are affecting southwestern willow flycatchers throughout their range. Cowbirds
have been documented at more than 90% of sites surveyed (Sogge and Tibbitts, 1992; Sogge et
al., 1993; Camp Pendleton, 1994: Griffith and Griffith, 1994; Muiznieks ef al., 1994: Sogge
and Tibbitts, 1994; Maynard, 1994; T. Ireland, 1994 in lirt., Whitfield 1994; C. Tomlinson,
1995 in litt.; Holmgren and Collins, 1995; Kus, 1995: McDonald et al., 1995; Sferra er al.,
1995; Sogge, 1995a; Sogge, 1995b:; Sogge er al., 1995; San Diego Natural History Museum,
1995; Stransky, 1995: Whitfield and Strong, 1995; Cooper, 1996; Griffith and Griffith, 1996
in litr.; Skaggs, 1996; Spencer er al., 1996). Thus, the potential for cowbirds to be a persistent
and widespread threat remains high. Cowbird trapping has been demonstrated to be an effective
management strategy for increasing reproductive success for the southwestern willow flycatcher
as well as for other endangered Passerines (e.g., least Bell’s vireo [Vireo bellii pusillus], black-
capped vireo [V. atricapillus], golden-cheeked warbier [Dendroica chrysoparial). It may also
benefit juvenile survivorship by increasing the probability that parents fledge birds early in the
season. Expansion of cowbird management programs has the potential to not only increase
reproductive output and juvenile survivorship at source populations, but also to potentially
convert small, sink populations into breeding groups that contribute to population growth and
expansion.

Species Description and Status - Peregrine Falcon

The American peregrine falcon was listed as an endangered species on October 13, 1970 (35 FR
16047). No critical habitat has been designated for this species. The peregrine falcon is a
medium-sized raptor with various subspecies distributed worldwide. The American peregrine
falcon occurs across much of North America. It nests on cliffs near sources of avian prey. The

» Blue River Roads, Emergencies and BMPs, Interim Biological Opinion - June 16, 1997 «



John Bedell 43

peregrine falcon has traditionally been strongly associated with cliffs near large bodies of water
cuch as seacoasts, lakes, and large rivers (Ratcliffe, 1980). However, the arid American
southwest has recently been demonstrated to support the largest concentration of peregrines
known in North America, excluding Alaska. Studies have documented high densities of breeding
pairs in the Southwest, particularly the Colorado Plateau Province (Burnham and Enderson,
1987; Hays and Tibbitts, 1989; Tibbitts and Bibles, 1990; Brown, 1991). Local concentrations
of nesting pairs have also been documented in the mountains of southeastern Arizona (Tibbitts
and Ward, 1990a and 1990b; Berner and Mannan, 1992; Ward 1993).

In the Southwest, breeding peregrines are currently found almost anywhere large (approximately
=100 meter) cliffs are available, with the exception of the hottest and driest desert regions
(Tibbitts and Ward, 1990a; Ward, 1993; USDI, unpubl. data). Large cliffs overlooking
chaparral, pinyon-juniper woodland, conifer forest, and riparian habitats apparently provide high-
quality habitat. These cliffs are currently occupied by breeding pairs almost wherever they
occur in Arizona and southern Utah, even where surface water may be many miles distant. In
the Sonoran desert, peregrine falcons may be found breeding where perennial surface water and
associated riparian prey populations are available. Breeding season for peregrine falcons in the
southwest extends from March 1 to late June or early July (Ward and Siemens, 1995).

The American peregrine falcon appears to be making considerable progress toward recovery
throughout much of its range. On June 30, 1995, the Service published an advance notice of
a proposal to remove the American peregrine falcon from the list of endangered and threatened
wildlife, stating that data currently on file with the Service indicate that this subspecies has
recovered following restrictions on the use of organochlorine pesticides in the United States and
Canada and because of management activities including the reintroduction of captive-bred
peregrine falcons (60 FR 34406).

Peregrines feed almost exclusively upon other birds, such as shorebirds, pigeons, doves, robins,
flickers, jays, swifts, swallows, and other passerines that opportunity presents (Craig, 1986).
Although some individuals may become adept hunters, it is estimated that peregrine succeed in
making kills only 10 to 40% of the time (Roalkvam, 1985; Cade, 1982). The falcons
compensate for this inefficiency by traveling extensively when hunting. During the breeding
season, a hunting range of 10 miles may be considered typical (Craig, 1986). Proximity of a
cliff to surface water may affect occupancy. In Arizona, nearly all nest sites which are great
distances from extensive permanent water have nearby permanent water SOUrces; rivers, lakes,
and streams are the most important sources (Ellis, 1982). The presence of rivers, riparian
habitat, or other surface water in peregrine nesting habitat may be a feature in determining the
presence of an adequate food supply.
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The Peregrine Falcon Recovery Plan for the Southwest Population (USFWS, 1984) recommends
against land-use practices and development which adversely alters or eliminates the character of
hunting habitat or prey base within 10 miles of an eyrie, and within 1 mile of the nesting cliff,

ENVIRONMENTAL BASELINE

General Environmental Baseline

The environmental baseline includes past and present impacts of all Federal, State, or private
actions in the action area, the anticipated impacts of all proposed Federal actions in the action
area that have undergone formal or early section 7 consultation, and the impact of State and
private actions which are contemporaneous with the consultation process. The environmental
baseline defines the current status of the species and its habitat in the action area to provide a
platform to assess the effects of the action now under consultation.

The Blue River is a seriously degraded ecosystem. Aldo Leopold in 1921 called the Blue River
"ruined” and cited it as an "extreme example" of human-caused erosion in the Southwest
(Leopold, 1921; Leopold, 1946). Human uses of the river and its watershed in combination with
natural flood flow events have resulted in extensive changes within the watershed and river
channel. The proportional contribution of natural forces and human forces in stream channel
erosion in the Southwest over time has been widely discussed (Duce, 1918; Leopold, 1924a;
Leopold, 1924b; Bryan, 1925; Leopold, 1946; Hastings, 1959; Hastings and Turner, 1980;
Dobyns, 1981; Bahre, 1991). Miller (1961) indicated that as European settlement of the Blue
River occurred around 1885 or 1886, the floor of the Blue River canyon was "well sodded and
covered with grama grass, hardwoods, and pine,” and the banks were "lined with willows and
the river abounded with trout” (Leopold, 1921). Olmstead (1919) refers to devastating floods
that occurred from 1900 to 1906, which followed and contributed to the loss of floodplain
terrains and other major changes to the elevation of the river by 1916. Periodic floods continue
to erode remaining fields, homes, and roads (Coor, 1992).

Although the proximate cause of the channel erosion was flooding, the flood destruction was
enabled and exacerbated by human activities on the watershed and streambanks (Chamberlain,
1904; Olmstead, 1919; Leopold, 1924; Bryan, 1925; Leopold, 1946; Miller, 1961: Dobyns,
1981; Coor, 1992). Overgrazing depleted herbaceous cover of the watershed and streambanks
thus increasing sedimentation, increasing the volume and decreasing the duration of high flows,
and decreasing the volume and increasing the duration of low flows. Beaver were eliminated
from the river. Timber harvest, fuelwood, and railroad tie cutting removed vegetative cover of
the watershed, often resulted in eroding roads and tracks, and damaged the river channel when
logs were rafted downstream during high water. Development of fields on river terraces
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removed stabilizing riparian vegetation and irrigation canals and headworks destabilized the
channel and funneled floodwaters onto terraces causing them to erode. Roads and trails along
the river contributed to erosional degradation, often resulting in néw channels or widening to the
existing channel. Cattle drives along the river broke down streambank soils and damaged
riparian vegetation. The resulting stream channel is characterized by a wide shallow channel
profile, high levels of sediment, eroding banks, braided shifting channels, and depauperate
sparse riparian vegetation (Chamberlain, 1904; Leopold, 1921; Leopold, 1924; Dobyns, 1981;
Coor, 1992).

Today, much of the Blue River channel is a wide unvegetated expanse of cobble, gravel,
boulder, and sand with a braided and shifting, wide, shallow low-flow channel (Papoulias er al.,
1989; Bagley et al., 1995). River terraces or benches are small eroding remnants of former
river banks. Riparian vegetation is sparse and lacking in structural diversity. It consists
primarily of seep willow (Baccharis salicifolia), and cottonwood (Populus fremontii) seedlings
and saplings. Some large cottonwoods and sycamore (Plantanus wrighti) are present, with
willow increasingly common in the upper reaches where ponderosa pine (Pinus ponderosa) also
enters the riparian corridor. Sedges (Carex sp.), which are a key element in healthy stable
streambanks, are uncommeon along much of the river.

Limited information or data exists on the fluvial geomorphology of the Blue River, either before
the major changes at the turn of the century or after. From brief observations by Service
biologists and hydrologists, it appears the river can presently be broadly categorized into several
stretches with common characteristics of geomorphology and aquatic and riparian habitat
condition. Campbell Blue and Dry Blue Creeks are small streams with relatively stable channels
flowing between well defined banks. The valley bottom outside of the low-flow channel has a
floodplain of fine alluvial soils which supports moderate amounts of riparian vegetation. Beaver
activity is not uncommon. After the confluence of Campbell and Dry Blue Creeks, the Blue
River remains in basically the same condition, with erosion, channel width, and channel
migration increasing gradually in a downstream direction. Riparian density and aquatic habitat
diversity decrease gradually in a downstream direction. Below the Jackson Box the channel
widens, lateral migration of the low-water channel increases, floodplain development is less,
riparian vegetation becomes less dense, and the aquatic habitat becomes mostly riffles and runs.
Beaver activity becomes uncommon. The narrow, bedrock constriction of Jackson Box may act
as a geohydrologic control to inhibit upstream migration of lateral and vertical erosion. Another
change in the river characteristics occurs near the confluence with Foote Creek. The factors in
this change are unknown, but may be related to the input of large drainage tributaries like Foote
Creek and Lamphier Canyon. Below this point the low-flow channel migrates across large areas
of unvegetated cobble-gravel substrate with remnant terraces in more protected areas. The
density of riparian vegetation is substantially less than upstream and the aquatic habitat has little
diversity. The Blue Box, like Jackson Box, appears to function as a control to upstream
migration of erosion. From the Blue Box downstream to the confluence with the San Francisco
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River, the Blue River has little bank or terrace formation and the low-water channel migrates
across an unstable gravel/cobble valley bottom. Some mature riparian vegetation exists on
remnant benches, but most riparian vegetation is short-lived, dying and arising along the
migrating channel.  Aquatic habitat is almost monotypic run/riffle with pools scarce and
generally associated with bedrock walls.

Information on the hydrology of the Blue River is also limited. Only one U.S. Geological
Survey streamflow gauge exists on the Blue River. It is located at the Juan Miller or Stacy
crossing (FR475) about 25 miles downstream from the project area. The gauge functioned on
a continuous basis from 1969 to 1991, when it was discontinued. It was maintained as a partial-
record station, with only maximum annual discharges reported from 1992 to 1995, when it was
reinitiated as a continuous record gauge. The records that exist show a bimodal high flow
pattern: & snow-melt hydrograph with high flows in late-winter and spring and a second high
flow period associated with monsoon rains in later summer. The lowest flows generally occur
in early summer. At the gauge, the maximum discharge for the period of record is 30,000 cubic
feet per second (cfs) in 1972, minimum discharge is 1.4 cfs in 1978, the median of the yearly
mean 15 43 cfs, and the 50% exceedance level is 12 cfs (USGS, 1991, 1996). The Blue River
is "flashy" with summer storm discharge often an order of magnitude greater than the mean
daily discharge on the day of the storm (Gordon er al., 1992; USGS, 1978, 1991, 1996). A
Forest Service gauge has been operated since 1959 on Campbell Blue Creek about 6 miles
upstream from the project area. The maximum discharge recorded at that gauge was 619 cfs
in 1984, the minimum was O cfs during several years, and the median of the yearly mean was
2.8 cfs (Colmer, 1992). No discharge data are available for the project area itself, but they
would be substantially lower than the USGS gauge data due to the input of large areas of the
watershed between the project area and the gauge. Instantaneous discharge data taken by USGS
on May 30 to June 26, 1978 is helpful in understanding the general relationship of flow at the
USGS gauge to that within the project area (see Table 7). Within the project area, the Blue
River has been observed to lose all surface flow in some areas during early summer, most
notably near Joy crossing (J. Copeland and C. Denton, pers. com., 1996).

Increased flashiness of flood flows and depletion of base flows are results of reduction of
vegetative and soil cover from the watershed, loss of floodplain terraces and soils, and reduction
of riparian vegetation (Ffolliott and Throud, 1975; Dunne and Leopold, 1978; DeBano and
Schmidt, 1989; Gebhardt et al., 1989; Meehan, 1991; Gordon et al., 1992; Naiman, 1992;
Belsky and Blumenthal, 1997). It is likely that these phenomenon are partially responsible for
the low base flow that currently exists in the upper Blue River. Coor (1992) reports that local
residents recall that there was formerly a more dependable water supply in the Blue River and
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TABLE 7. RELATIONSHIP OF DISCHARGE IN PROJECT AREA TO DATA
FROM USGS GAUGE (data from USGS, 1978)

Location Instantaneous Discharge as Date Time

Recorded Proportion of

Discharge Discharge a1

{cis)?! USGS Gauge

Campbell Blue Ck at USFS gauge 0.10 2% 6/26/78 1640
Campbell Blue Ck at upper end of 1.0 8% 6/14/78 1100
FR 281
Campbell Blue Ck at State Line 1.2 22% 6/13/78 0910
Dry Blue Ck at State Line 1.0 18% 6/13/78 1000
Blue River at upper Blue 1.8 33% 6/13/78 1255
Campground
Blue River at FR 567 1.4 25% 6/13/78 1615
Blue River below Lamphier 0.5 9% 6/14/78 1300
Canyon
Blue River at Blue Box 2.7 50% 6/14/78 1410
Blue River below Tornado Ck 1.8 13% 0/14/78 i6l5
2 miles below lower end of FR
281
Blue River below Oak Ck 0.37 7% 6/15/78 0930
Blue River below Bull Ck (HU Bar 19 5% 6/15/78 1130
Ranch)
Blue River at Horse Canyon 3.8 69% 6/15/78 1630
Blue River at USGS gauge 55 - 6/16/78 0930
Blue River at mouth 7.1 1.30 5/30/78 1000

47

‘Water diversion presently occurs in several places downstream to the end
of FR 28B1. Information is not avajilable on the location or amount of
diversions in 1978. Water diversicn may account for some cof the losses of

water in stretches of the Blue River.
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that over time many residents have been forced to drill wells to obtain dependable irrigation
water. Coor further reports that one resident indicated the following historic conditions:

There used to be a lot more water in the Blue than there is now. There was enough
water that at one time the miners in Clifton floated their logs down the river to Clifton
from the Blue. They cut the logs above the Box and floated them clear to Clifron. Not
only was there more water, but it wasn’t so rocky. There are a lot more boulders now.
There used to be lots more land. Willows grew along the banks, not so many
cottonwoods and big trees the way ir is now -- just willows. But now it has grown up so
thick with big trees you can hardly get through it. It isn’t at all the way it used to be.
I guess that's what happened to the water. In fact it dries up sometimes in the summer
in lots of places. It didn’t used to ever, ever do that. We used to have plenty of warer
in the ditches for our cattle, for our farming, and for everything.

Present uses of the Blue River watershed and valley bottom continue to contribute to the
deteriorated condition of the river, although at a level much reduced from that of the Iate 1800’s.
Timber harvest, road, recreation, and grazing activities within the watershed continue to
contribute erosion, vegetation change, and alteration of the hydrologic regime. Private lands in
the system are concentrated in the upper 30 miles of river bottom. Some cropping and irrigated
agriculture continues on remaining river terraces that have natural protection from flood erosion.
There are a number of small diversion structures and irrigation canals. A private fish hatchery
is operated along the upper Blue River and a substantial proportion of the base flow is diverted
into the hatchery. Subdividing of ranch lands and construction of residences or summer homes
has occurred at a fairly low level. The road is a continuous source of bank and channel damage
and erosion. Numerous low-water ford crossings exist in the upper Blue River contributing to
localized destabilization. In the lower Blue, unauthorized off-road-vehicle use in the river
bottom continues to occur. Livestock grazing in the valley bottom continues on private lands
in the upper Blue. On the Clifton Ranger District, the river corridor is excluded from
authorized livestock grazing. Grazing is permitted on Forest Service allotments in the Alpine
Ranger District. A recent decision to remove that grazing is currently under administrative
appeal (Pers. com.).

Loach Minnow and Razorback Sucker Environmental Baseline and Status in Action Areq

For many years, information on the fish of the Blue River was poorly known. Surveys were
few and tended to concentrate on the tributary streams (Chamberlain, 1904; Anderson and
Turner, 1977; Silvey and Thompson, 1978; J.M.Montgomery Consulting Engineers, 1985;
Sheldon and Hendrickson, 1988; Marsh er al., 1989; Papoulias er al., 1989). Anecdotal
accounts from area residents recall that the Blue River formerly had "a lot" of fish, but now no
longer does (Coor, 1992). Recently, surveys of the Blue River system were conducted by
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AGED in 1994 on the upper Blue River and by Arizona State University during 1995 and 1996,
under funding from the Apache-Sitgreaves National Forests, on the lower river and tributaries
(AGFD, 1994; Bagley et al., 1995). These surveys found loach minnow distributed throughout
the Campbell Blue and Blue River system, but found no razorback sucker. In addition to loach
minnow and razorback sucker, the Blue River continues to support four other native fishes, the
speckled dace (Rhinichthys osculus), longfin dace (Agosia chrysogaster), desert sucker
(Catostomus [Pantosteus] clarki), and Sonora sucker (Catostomus insignis).

The Blue River, like all streams remaining the Gila River basin, has been subject to introduction
of a number of nonnative fish and other aquatic species. Although the nonnative species present
in the Blue River are relatively fewer than in most Gila basin streams, nonnatives adversely
affect the native fish community through competition and predation (Courtenay and Stautfer,
1984: Marsh and Brooks, 1989; Marsh et al., 1989; Propst et al., 1992: Blinn et al., 1993;
Carmichael er al., 1993: Douglas e al., 1994). Nonnative species reported in the Blue River
during recent survey efforts include rainbow trout (Oncorhynchus mykiss), brown trout (Salmg
trutta), fathead minnow (Pimephales promelas), western mosquitofish (Gambusia affinis), and
red shiner (Cyprinella lutrensis) (AGFD, 1994; Bagley et al., 1995). Earlier surveys also found
channel catfish (Ictalurus punctatus) (Anderson and Turner, 1977; J.M.Montgomery Consulting
Engineers, 1985). Local stories say that channel catfish are sometimes quite abundant in the
lower Blue River (Stefferud, 1995; B. Csargo, Apache-Sitgreaves National Forests, pers. com.,
1996).

Historical records of the Biue River fish fauna and some from the San Francisco and Gila Rivers
downstream from the Blue River can be used to construct a list of native fish species that were
probably historically found in the Blue River. This information can be combined with early
descriptions of the river and its valley bottom, from which it appears that the river was much
narrower with more distinct streambanks and floodplain and a wider, denser riparian cover and
that the aguatic habitat was much more varied and complex. From this information the Service
concludes that up to nine species, or 65% of the native fish species, have been extirpated from
the Blue River in the past century. Reintroduction of one of those, the razorback sucker, has
been attempted with uncertain success. Of the four remaining native species, loach minnow is
the rarest.

The loach minnow was first documented from the Blue River in 1977 (Anderson and Turner,
1977). The only earlier fish survey was in 1904 (Chamberlain) which did not find loach
minnow. Several efforts since then have located loach minnow distributed in suitable habitat
from the middle reaches of Campbell Blue Creek downstream to the confluence with the Blue
River (Silvey and Thompson, 1978; J.M.Montgomery Consulting Engineers, 1985; Hendrickson,
1987; Sheldon and Hendrickson, 1988; Marsh et al., 1989; Papoulias er al., 1989; AGFD,
1994; Bagley et al., 1995). Loach minnow were not found in any tributaries other than
Campbell Blue Creek and in KP Creek just above its confluence with the Blue River. Recent
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surveys have found loach minnow to be relatively common, although it is not present at all sites
and is the least abundant of the five native species (AGFD, 1994: Bagley er al., 1995).

Although no historic records of razorback sucker exist from the Blue River, the 1887 type
locality for the species is the Gila River at Fort Thomas and local residents reported that
razorback sucker was common in the Gila River near Safford and Duncan in the early 1900’s
(Kirsch, 1888; Chamberlain, 1904). Due to habitat alterations and losses, and introduction and
spread of non-native species, the razorback sucker was extirpated from the Gila River and all
of its tributaries, including the Blue River, when Chamberlain documented a depleted fish fauna
in 1904. Because of their historic presence in the nearby Gila River and the presence of
apparently suitable habitat, the Blue River is presumed by species experts to have historically
supported razorback sucker. Due to habitat alterations and losses and introduction and spread
of nonnative species, the razorback sucker was extirpated from the Gila River and all of its
tributaries. Between 1986 and 1989, razorback sucker was reintroduced into the Blue River
using hatchery stock originating from Lake Mohave via Dexter National Fish Hatchery
(Hendrickson, 1993). Stocking occurred at several places throughout most of the length of the
Blue River. These stockings were made prior to listing of the razorback sucker and when the
species was listed in 1991, equal protection was given to stocked and natural populations. Few
recaptures of stocked razorbacks have occurred, due at least partly to infrequent and scattered
sampling. Recaptures are limited to one at Juan Miller Crossing in 1986 and two at the Blue
Box in 1987. No razorback sucker were found during recent surveys of the Blue River by
AGFD, Arizona State University, and the Apache-Sitgreaves National Forests (AGFD, 199%4;
Bagley et al., 1995). The Blue River is considered to be occupied by razorback sucker,
although whether or not a self-sustaining population has been established is not known.

Bald Lagle Environmental Baseline and Status in Action Area

No bald eagle nests are known to exist on the Blue River. The nearest nest site is at Luna Lake,
approximately 20 air miles from the proposed project. Studies conducted through the Bald Eagle
Nestwatch program in 1997 have determined that the eagles occupying the Luna Lake breeding
area leave the lake to forage. It is possible that the eagles are foraging at either Nelson
Reservoir or the Blue River. While the breeding area is located approximately 20 miles from
those portions of the Blue River affected by this project, travel of this distance for foraging is
not unprecedented (Beatty, AGFD pers. com. 1997). Additionally, wintering bald eagles
frequently use the area and surveys are conducted each winter by Forest Service and AGED
personnel in this area. In the winter of 1996, three adult bald eagles were found along the upper
Blue River in twelve minutes of helicopter surveying (Beatty and Driscoll, 1996). It is also
possible that bald eagles from the Luna Lake breeding area use the Blue River for wintering
habitat should Luna Lake freeze over (Beatty, AFGD, pers. com. 1997). Habitat requirements
for wintering bald eagles are less critical compared to nesting habitat requirements. Primary

» Blue River Roads, Emergencies and BMPs, Interim Biological Opinion - June 16, 1997 «



John Bedeli 51

management emphasis for wintering bald eagles includes protecting foraging areas, daytime
perching areas, and night roosts. Generally, the Service recommends developing a buffer zone
of one-quarter mile around any known foraging areas, with human traffic restricted in this area
between October 1 and April 15, Siltation caused by projects such as logging, overgrazing, or
road building may adversely affect bald eagle prey species and should be avoided. Similar
protection should be established for daytime perch areas. These areas are usually near their
foraging areas, and large trees or snags are favored. Activities that have the potential to impede
foraging include livestock grazing, dumping of dredge spoils, or activities associated with high
noise. Night roosts are generally used only at night but may be used during inclement weather.
These areas tend to provide protection from harsh weather, and consist of large trees in areas
sheltered from the weather by other trees or topographic features. The Service recommends
developing buffer zones of one-quarter mile around known night roosts, and the exclusion or
limitation of human activity in these areas between Qctober 1 and April 15. Logging, road
developing, or other practices that would involve removal of trees may adversely affect night
roosts by removing vegetation that serves as wind breaks for night roosts (Martell, 1992). Large
trees, either living or dead, are the most common perch sites, preferably near foraging areas
(Grubb and Kennedy, 1982). Food is primarily fish, but may also include birds and small
mammals. In northern Arizona, wintering bald eagles primarily forage on waterfowl and carrion
(Hunt er al., 1992).

Southwestern Willow Flycatcher Environmental Baseline and Status in Action Area

No southwestern willow flycatchers are presently known from the Blue River but only limited
surveys have been conducted. The only surveys that have been conducted on the upper Blue
River were in 1994 by AGFD and no southwestern willow flycatchers were found (Sferra er af.,
1995). However, in 1993-95 southwestern willow flycatchers were found in the San Francisco
River at Alpine approximately 8 air miles north of the project area, near Greer and Nelson
Reservoir in the Little Colorado River drainage approximately 25-30 air miles northwest of the
project area, and at Thompson Ranch on the Black River approximately 15 air miles west of the
project area (Muiznieks ef al., 1994, Sferra er al., 1995, Spencer et al., 1996). There is one
reference to an auditory response in 1989 along the Blue River within the project area (see BA).

As noted in the BA, the habitat presently existing along the upper Blue River is not suitable for
nesting of southwestern willow flycatcher because of reduced structure and density. Erosion and
related impacts associated with Forest Road 281 and its maintenance contribute in part to habitat
degradation. If the proposed action aileviates some of the adverse impacts and allows for some
regeneration and restoration of the riparian vegetation, there is a potential for occupation of the
upper Blue River by nesting southwestern willow flycatchers. The Service believes that this
potential is greatest at the upper end and along Campbell Blue Creek where riparian vegetation
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still mair}tains a moderate density and condition. This is also the area closest to the existine
known birds at Alpine and the Black River. }

Peregrine Falcon Environmental Baseline and Status in the Action Area

Recovery of the peregrine falcon in the Rocky Mountain/Southwest region appears to be ereatest
in -the Colorado Plateau of southern Utah, southwest Colorado, and northern Arizona carid in
adjacent habitats in Arizona, Utah and Colorado. This region has experienced hi;h total
numbers of breeding pairs, high rates of site occupancy and high reproductive success (B:umham
and Enderson, 1987; Tibbitts and Bibles, 1990; Tibbitts and Ward, 1990a and 1990b; Enderson
et al., 1991; Ward 1993). Based on 1994 surveys, the current Rocky Mountain/Southwest
population consists of 559 breeding pairs, surpassing the recovery objective by 376 pairs (FR
60:34406-34409).

Productivity at breeding areas in the Intermontane Province, where the proposed project is
located, between 1992 and 1995 had the lowest percent occupancy rate, at 78%. However,
productivity was relatively high at 1.1 young fledged per occupied site (Garrison and Spencer,
1996).

Three active peregrine falcon eyries are known to occur within 1 1/2 to 6 miles from the river
and road. No peregrine falcons, breeding or otherwise, have been observed in the project area.
There are suitable cliffs along the river and road. No surveys for peregrine falcon, either
informally or with established protocols, have been conducted. Therefore, there is a potential
that breeding peregrine falcons may occur in the action area. Although there are many rocky
outcrops and cliffs in the project area, most are low and small and not suitable for nesting
peregrine falcons. It is roughly estimated that a total of 16 miles of potential peregrine nesting
habitat occurs within one-half mile of the roads where work would occur. The 16 miles are
found at 95 different sites spread out across the entire project area. The 95 sites are fairly
evenly distributed within the project area and are composed of vertical cliffs over 100 feet tall
(J. Copeland, Apache-Sitgreaves Nat. Forests, pers. com., April-May 1997).

Section 7 Consultation Environmental Baseline in the Action Area

Four formal consultation and seven informal concurrences with findings "is not likely to
adversely affect” have been previously completed on effects of Federal actions on the loach
minnow, razorback sucker, bald eagle, southwestern willow flycatcher, and/or peregrine falcon
in the Blue River basin. These are summarized in Table 8.
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TABLE 8. SECTION 7 CONSULTATIONS IN ACTION AREA

Project Date of Opinion | Species’ Finding
or Concurrence

FORMAL CONSULTATIONS
Apache-Sitgreaves NF May 1986 loach minnow® net penetit
Land and Resources bald eagle nonjeopardy
Management Plan peregrine falcon nonjeopardy

razorback sucker’ none

SW willow flycatcher’ none
Campbeil and Isabelle May 1993 loach minnow nonjeopardy
Timber Sales & critical habitat no adverse modification
Maintenance and repair April 1995 loach minnow nonjeopardy
of FR 475 low-water & critical habitat no adverse modification
crossing
Navopache Power March 1997 loach minnow nonjeopardy
powerline rerouting razorback sucker nonjeopardy

bald eagle nonjeopardy

INFORMAL CONSULTATIONS - IS NOT LIKELY TO ADVERSELY
AFFECT CONCURRENCES

- Repair of certain sites on

FR 281

February 1996

loach minnow

CONcCurrence

Repair of road crossing
on Highway 191

August 1996

loach minnow

concurrence

Sonly species also in this biological opinion are included here.

‘proposed at time of consultation.

Not listed at time of consultation.
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Programmatic for Forest
Service grazing permits®

McCarty, Drachman,
Wilthank & Wiltbank,
Heap, Lazy YJ, Downs,
Coleman & Robart,
ELC, & Voi/Rudd
atlotmenis

May 1995 (FWS
programmatic
concurrence}

1995/6 Forest
Service use of
programmatic
CONCULTence on
these allotments

loach minnow
razorback sucker

bald eagle

SW willow flycatcher
peregrine falcon

programmatic
concurrence without site-
specific Secvice
involvement

East Castle prescribed

February 1997

loach minnow

concurrence

burn bald eagle concurrence
peregrine falcon concurrence
McKibben prescribed February 1997 loach minnow concurrence
burn bald eagle concurrence
peregrine falcon concurrence
KP trail reconstruction February 1997 loach minnow concurrence
razorback sucker concurrence

Little Timber Sale

February 1997

loach minnow

concurrence

bald eagle concurrence
peregrine falcon concurrence
Tutt Creek Trailhead May 2, 1997 loach minnow concurrence
bald eagle concurrence
peregrine falcon concurrence

DIRECT AND INDIRECT EFFECTS OF THE ACTION

Because of the deteriorated state of the Blue River, accumnulating effects of all impacts are of
concern. A significant proportion of the adverse impacts to the Blue River and its aquatic and
riparian ecosystem come from small actions that do not individually threaten the system, but
cumulatively result in deterioration of the ecosystem. In addition to these small, accumulative
impacts there are also some activities with larger impacts. Addressing these larger-impact
activities is necessary because there is a potential for greater benefit from a smaller input of
effort and the larger activities are also part of the accumulative aspect of the overall threats to
the Blue River ecosystem and the listed species it supports.

!This was the Non Site-Specific Biological Assessment for Threatened,
Endangered, and Proposed Species on more than one Forest, April 7, 1895.
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The effects of the proposed action result from five categories of road actions:

1. effects of the maintenance and repair of County-mainiained floodplain roads under the
six emergency consultations;

2. effects of normal maintenance and repair of County-maintained floodplain roads using
the BMPs during the 12-month interim period;

3. effects of the use of the road within the floodplain during the 12-month interim period;

4. effects of the continued existence of the roads within the floodplain during the 12-month
interim period; and

5. effects of the existence, use, maintenance and repair of County-maintained roads within
the drainage but not in the tloodplain during the 12-month interim period.

The specific subjects of this consultation are finalization of emergency consultations and adoption
of BMPs for normal maintenance and repair of the roads during the 12-month interim period.
However, those actions have no independent utility apart from the existence and use of the
roads, as they would not have occurred if the roads did not exist or if they were not used.
Therefore, the overall analysis considers the effects of all five categories of road actions.

The effects of maintenance and repair activities performed under the six emergency consultations
are similar in kind to those under the BMPs. However, the level of adverse effects should be
of a lower level for work under the BMPs due to the incorporated protective standards. The
BMPs are a valuable tool in reducing the future and ongoing damage to the Blue River and its
aquatic and riparian ecosystem from the existence, use, maintenance, and repair of the roads
along the upper Blue River. The BMPs would also help remove or alleviate some portion of
the damage that has occurred in the past due to maintenance and repair activities, although the
proportion cannot be quantified due to lack of documentation of the effects or extent of past
maintenance and repair activities. However, even with use of the BMPs, there would still be
adverse effects to the river and its ecosystems from maintenance and repair of the road. The
types of actions that would occur under the BMPs and the effects to the aquatic and riparian
habitats are shown in Tables 9 and 10.

The effects from the existence, use, maintenance and repair of the non-floodplain roads are more
limited than those from the floodplain roads. The primary adverse effects of these roads are as
contributors to the overall erosion and sediment production of the watershed. These effects are
difficult to quantify, based on the BA and other supporting information. The accumulative
aspect of watershed degradation is an important factor in the protection and recovery of the
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upper Blue River ecosystem and its listed species, and we believe that it is important to apply
measures to alleviate those effects, such as the proposed BMPs.

The effects to listed species and aquatic and riparian ecosystem trom roads in the Blue River
drainage have a strong temporal aspect, as does the formulation and implementation of long-term
solutions. The effects are ongoing, accumulative over time, and many are synergistic in nature,
Some effects are irreversible, while others are not. Therefore, although the nature of the eftects
will remain the same in the 12-month interim period as in the long-term, the level will be
decreased due to the short time frame. The interim approach is designed to provide for
formulation of a more comprehensive plan for developing and implementing long-term solutions
to road impacts. Adverse impacts from road existence, use, repair, and maintenance during the
interim period are expected to be compensated for in the long-term by the benefits of
implementation of a long-term solution.

Effects to River Channel. Floodplain. and Riparian Veeeration

Effects to four of the five species considered in this opinion (loach minnow, razorback sucker,
bald eagle, and southwestern willow flycatcher) are tied to the effects of road existence, use,
maintenance, and repair on the river channel, floodplain, and riparian vegetation. Although
most of the effects to peregrine falcon are independent of the river channel and floodplain, the
falcon’s prey base may be affected, with resulting impacts to the falcon.

The adverse effects of roads on streams have been documented. Roads and their construction
and maintenance cause sediment input into streams, contribute to bank and channel instability
and erosion, remove or reduce riparian vegetation, constrict channels, and compact bank soils
and stream substrates (Dobyns, 1981; Brozka, 1982; Faber er al., 1989; Patten, 1989; Meehan,
1991; Naiman, 1992; Young, 1994; Waters, 1995). Construction and protection of roads are
among the leading causes of stream channelization (Benson and Weithman, 1980; Simpson et
al., 1982). In addition, many indirect adverse effects are attributable to roads along streams,
ncluding increased pollution, increased recreational use, increased suburban development,
increasing channelization, and increased removal of large woody debris.

The most serious and long-term adverse effect is the contribution of the road and its repair and
maintenance to disruption of the natural function of the river channel. The historic road on the
floodplain of the Blue River has been indicated as one of the major factors in the erosion and
destabilization of the river (Leopold, 1946). The Blue River was cited by Dobyns (1981) as a
case study for the role of valley bottom roads in the erosion of river channels. At the time of
settlement by Europeans, the farms and ranches along the Blue River were accessed by a road
running from Clifton up the bottom of the San Francisco River, then turning up the Blue and

» Blue River Roads, Emergencies and BMPs, Interim Biological Opinion - June 16, 1997



John Bedell 63

running along its valley bottom to the headwaters where i
: re ivi
towns of Alpine and Lun (Cun 1093, It ascended the divide to reach the

With continued use, the crossings began to erode and o
floodwaters in new directions, thus widening the low-water
This resulted in continued rerouting of the road outward 1o

more stable terraces. In combination with other

road continue.d to erode the terraces. By 1904, the valley bottom erosion was so advanced that
the road was impassable to wagons from near the present Juan Miller (Stacy) crossing of FR475
upstream to near the present downstream end of FR281 (Coor, 1992). By 1922 therz were few

tlegr;gu;es left along much of the river, and major portions of the road were impassable {Leopold

n the terraces the road funneled
channel and narrowing the terraces.
‘ ward the canyon walls in search of
umpacts 10 the watershed and floodplain, the

Th.e present road represents only about half the length of the original road. The road from
Clifton up the San Francisco has been rebuilt along the hillside for several miles and then
becomes a high-clearance track along the cobble floodplain of the San Francisco River for nine
miles. From there the road is closed to vehicle use and impassable for normal vehicles for 5
miles to the mouth of the Blue River and for the lower 25 miles of the Blue River. About 5
miles of the 30 miles of FR 281 along the upper Blue River have been rerouted up onto hillside
benches away from the floodplain. In the remaining 25 miles, there are many areas where the
roadbed has been constructed in the hillside at the edge of the floodplain or built on fill placed
at the toe of the canyon wall to replace the eroded terrace. In other areas, remnant terraces
continue to be reinforced with riprap, gabions, and other methods to slow or prevent their
erosion. At some points the roadbed is built up of riverbed and floodplain materials scraped into
a raised "causeway" that crosses portions of the floodplain where there is no terrace left to hold
the road and the hillside is too steep or rugged to allow rerouting of the road. Frequent
maintenance and repair is needed to prevent the road from being eroded away by the river which
frequently changes channels on the floodplain (D. Miller, B. Marks, and R. Stokes, Greenlee
County, pers. com).

The road within the Blue River floodplain causes a variety of alterations to the natural channel
geometry. Each river has a channel that has been formed over time by the discharge, sediment,
slope, roughress, bank composition and other factors to possess a distinctive geometry that
includes the sinuosity, depth, width, velocity, meander length, pool-riffle sequence, and other
characteristics that allow the river to function within a range of conditions referred to as a
dynamic equilibrium (Leopold ez al., 1964; Gordon et al., 1992; Leopold, 1994). Within this
dynamic equilibrium, the various channel-forming factors are in balance. Changes that alter t_he
dynamic equilibrium result in "instability" that causes the river to seek a new balance with
resultant changes in channel form and function. Depending upon the magnitude of the changes,
establishment of a new equilibrium may take several years or several decades and may never
occur as long as the changes are ongoing. Over the past century, the Blue River roads have
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contributed to alterations of the Blue River channel which have triggered the natural response
of the river to seek to reestablish a dynamic equilibrium similar to the pre-disturbance condition
{Dunne and Leopold, 1978). This reestablishment process leads to erosion of the roadbed where
it restricts the stream’s natural pattern. Road erosion leads to further road maintenance and
repair activities and stream channelization, thus further altering the stream channel. This
iterative process began on the Blue River over a hundred years ago and continues with the
ongoing maintenance and repair activities under consultation here. Road construction, repair,
and maintenance have cut off channel meanders and/or changed meander wave lengths. Cutting
off channel meanders shortens the stream. Altering meander patterns increases or decreases
gradient, thus increasing or decreasing velocity and altering patterns of sediment deposition or
removal. Altered sediment patterns and volumes changes riffle-pool sequences thus altering
regulation of stream energy. Use, repair and maintenance of low-water crossings widens the
channel thus reducing velocities and causing sediment deposition. Bridges and "causeways"
constrict the channel thus increasing velocities and causing degradation of the channel. These
are all common adverse effects of road construction in river corridors (Heede, 1980).

The road and its maintenance and repair increases sediment input into the river, Road
construction and maintenance are a recognized source of large amounts of sediment (Waters,
1995).  Sediment production results from a number of road characteristics and activities
including the removal of riparian vegetation during construction activities, the increased amount
of bare soil exposed on the roadbed, the channel cutting that occurs as the river tries to find a
new equilibrium, the repeated disturbance of the channel to rebuild or armor the roadbed, and
the gravel mining activities in the floodplain. In addition to direct detrimental effects on aquatic
fauna, excessive sediment contributes to alteration of the channel through filling of pools,
creations of braided channels, increased scouring, and changes in substrate. Oldfield (1996)
concludes that the contribution of the road to the overall sediment load of the Blue River is
"insignificant” in relation to the "natural” sediment being fed into the river by runoff from the
watershed.  This is based on his estimate that the total volume of the roadbed along
approximately a third of the total road length is only about 25% of the volume of sediment he
estimates enters the Blue River per mile via tributaries. While Oldfield’s estimates indicate that
erosion of the roadbed is only a small portion of the sediment mput into the Blue River, his
estimates do not include the sediment contribution from the bank erosion caused by disruption
of the channel geometry and the removal or suppression of the riparian vegetation. In a system
such as the Blue River, where the natural sediment production of the watershed is high (Oldfield,
1996) and has been augmented by a century of watershed use and erosion, additions of sediment,
such as the road, are of concern for listed species dependent on the system. The Service
believes that the future of the Blue River riparian and aquatic fauna depends upon reduction of
all sources of sediment to a more natural condition.

Repeated disruption or removal of riparian vegetation regrowth from the river channel along the
road prevents the riparian vegetation from regenerating to a state where it can stabilize and
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rebuild the stream channel. This suppression of riparian vegetation impairs its ability to provide
buffering, soil stabilization, and bank building. In addition, nutrient-cycling is disrupted thus
further damaging the health of the riparian zone (Green and Kauffman, 1989). The existence
of the road within the floodplain and the disruption of riparian vegetation during maintenance
restricts the ability of the riparian vegetation to act as a buffer to the stream. A healthy riparian
zone with substantial herbaceous cover is a very effective buffer for filtering sediment and
pollutants from projects before they can reach the stream (Erman er al., 1977, Mahkoney and
Erman, 1981; Lowrance et al., 1984, Bisson e al., 1992; Osborne and Kovacic, 1993). The
riparian vegetation also serves to reduce streambank erosion (U.S. Forest Service, 1977; Thomas
et al., 1979: Heede, 1985; Stromberg, 1993). On much of the Blue River, the riparian
vegetation is sparse and mostly lacking in herbaceous cover (see BA). Therefore, the
opportunity for riparian buffering of road effects is low. In addition, the road is often inside
of the riparian zone and actually within the stream on crossings, thus preventing even the limited
buffering capability of riparian vegetation from working. Without sufficient riparian vegetation
development and buffering capability, the streambanks cannot capture fine sediment and cannot
maintain or reestablish the floodplain soils (Clifton, 1989). The fine sediment that is not
captured by the impaired riparian vegetation enters the river and becomes excess sediment on
the river substrate.

Large woody debris is an important component of the riparian and aquatic ecosystem (Benke er
al., 1985; Minckley and Rinne, 1985; Wilzback, 1989). The existence, maintenance, and repair
of the Blue River road decreases the large woody debris in the Blue River. The aquatic habitat
of the Blue River is lacking in large woody debris which contributes to the lack of habitat
diversity (FWS, unpub. data). The most direct mechanism is the removal of large woody
debris, such as logs, rootwads, and debris jams during road maintenance. This is done to
prevent the debris from directing river current in ways that erode or otherwise threaten the road
and its bridges and crossings. A less direct effect, is the loss of the source of large woody
debris as the riparian vegetation is destroyed or suppressed by the road itself or by the
alterations of the river channel and floodplain as a result of the road.

Mining of gravel from within the floodplain has substantial adverse effects on the river channel
and riparian zone. Gravel mining is a common practice in floodplains and has been practiced
along the Blue River for over a century. There are various types of gravel mining; the type
presently practiced and proposed in the BMPs is referred to as "bar skimming" or “bar
scalping.” Bar skimming consists of scraping off the top layer of floodplain gravel bars without
excavating below the water level (Kondolf, 1994). Bar skimming is probably the gravel mining
technique with the least adverse effects to the stream channel. However, adverse effects still
occur, the level of which may vary substantially depending upon characteristics of the watershed
and channel, Unfortunately, the type of information needed to accurately predict the effects of
the bar skimming proposed for the Blue River is not available in the BA or supporting
information. Information needed includes the rate of replenishment of sediments within the
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system, the pattern of replenishment and loss, the existing status of the bed elevation and its
trend (aggrading, degrading, or stable), the existing bed particle size distribution, the historic
and existing channel geometry pattern, as well as other basic information on the hydrology,
geology, and geomorphology of the upper Blue River and its watershed (Collins and Dunne,
1990; Kondolf, 1994).

The effects of gravel mining are difficult to distinguish from those of other actions within the
watershed that also affect the river (Kondolf, 1994). In addition, the effects may not be realized
for several years and may occur as a gradual change over time or as a catastrophic change
during a major flood event (Sandecki, 1989). Gravel bar skimming removes sediment from the
system. If the amount removed does not exceed the replenishment rate, the removal is only
temporary. How temporary is unknown and may be highly variable (Kondolf, 1994). In a
system like the Blue River with a highly variable pattern and volume of flooding, the removal
may be replenished immediately or not for several years. The proposed BMPs would restrict
gravel mining to specified sites within the 2.5 to 10 year floodplain. This means that on the
average, the entire area mined would be flooded once every 10 years, thus replenishing the
sediments. The lower on the floodplain the skimming occurs, the shorter the period of time
expected to replenish the gravel removed, with the lowest areas flooded, and presumably
replenished, within 2.5 years. However, flood reoccurrence intervals are averages and the
flooding, and presumed replenishment, may occur immediately or may take longer than 10
years.

Gravel bar skimming can have profound impacts to channel morphology and aquatic habitats
even at low volumes of extraction (Kondolf, 1994). Bar skimming produces a wide flat cross
section in the river channel, creating shallower water, slower velocities, and a less diverse
aquatic habitat. It removes the substrate pavement thus exposing finer sediments which become
entrained in the current and move downstream. The likelihood of loss of surface flow increases
due to the wider, shallower cross section, pavement removal, and the creation of coarser, loosely
consolidated substrate. Although bar skimming is less likely to cause downstream or upstream
channel degradation than other methods of gravel extraction, some degradation may occur
particularly in a downstream direction, as the supply of sediment to downstream areas is
intercepted by the mined area (Collins and Dunne, 1990).

The gravel mining proposed in this project would be of relatively small amounts. If these
amounts do not exceed the replenishment rate of sediment for the Blue River system, the effects
would be temporary. However, the BMPs are not clear as to the interval required between use
of any specific gravel mining location. It appears that the BMPs allow reentry immediately
following replenishment. Under this scenario, the disturbance and adverse effects may not be
temporary, because disturbance may reoccur as soon as recovery is underway.
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Sites identified sites for gravel mining include overflow channels, abandoned river channels, side
bars, tributary fans, point bars, and sediments stored behind culverts, low-water crossings, and
grade control structures. One identified site is a moderate-sized dike constructed on an outside
bend of the river to protect the road from flooding. In general, these sites were selected because
gravel removal has a lower probability there than at other sites of affecting the existing low-
water channel or the long-term channel morphology. Harvesting of sediments which have
accurnulated due to human-built structures, such as culverts, grade control structures, and low
water crossings may have limited impact. Upstream effects on the tributary fan site will be
prevented by the presence of an existing grade-control structure upstream from the site.
Removal of the dike and use of it for road materials will restore part of the floodplain to the
river and is expected to have overall beneficial effects, given that care will be taken to avoid
damaging or removing riparian vegetation regeneration in the area behind the dike.

Although from the viewpoint of maintaining the overall character of the river channel, point bars
are the least damaging location for gravel extraction (Woodward-Clyde Consultants, 1976;
Sandecki, 1989), from the viewpoint of long-term health of the aquatic and riparian ecosysterms
of the Blue River, mining of point bars may be undesirable. The point bar is the depositional
area on the inside of a meander bend. Deposition of material onto the point bar and the
subsequent outward migration of the outside bank are the process by which floodplains are built
(Leopold et al., 1964). Long-term maintenance of the Blue River ecosystem may require that
we do more than maintain the status quo of the floodplain. It may require restoring the system
to the point where the river is rebuilding fine-soiled banks and terraces, providing the habitat
for dense riparian vegetation and the fauna it supports, and narrowing the base-flow channel with
steeply sloping or overhanging banks. Use of point bars as gravel sources may inhibit that
process.

Operation of heavy machinery on gravel bars and in the riparian zone would occur during gravel
mining operations. The BMPs provide that no gravel would be mined from areas across the
watered channel from the road except during emergency situations to restore access. This would
minimize the adverse effects that would occur from operation of heavy machinery in the aquatic
habitat. How often "emergency" situations would occur is not clear, but based on the experience
during this consultation it may vary from none to at least half a dozen in any given year.
Stockpiling of gravel should lessen the need for these emergency episodes of gravel mining from
areas on the non-road side of the river, but stockpiled gravel may not be available during
emergency situations due to road washouts or deep water on low-water crossings.

During normal gravel mining operations access ramps and paths for the machinery would be

needed. These ramps and roads would require removal of some riparian vegetation and would -
result in compacted areas of soil. The ramps could also result in increased vehicular use.
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The BMPs call for stockpiling of gravel along the road but do not address criteria for locating
and managing stockpile sites. Because of the limited nature of the canyon, these stockpiles will
most likely be within the 100 year floodplain. Some loss of woody riparian or meadow habitat
would occur as the area is cleared and compacted for stockpiling. If insufficient vegetation is
left as a buffer between the stockpiles and the river, the stockpiles may act as a point source for
sediment input into the river.

Effects to Loach Minnow

Adverse effects to the loach minnow are expected to occur through several direct and indirect
mechanisms. The most direct of these is the crushing of loach minnow and their eggs by
movement of work equipment and normal-use vehicles on the low-water crossings and by use
of machinery within the watered channel during maintenance and repair operations, such as
diversion of the river around work sites or repair work on crossing structures. Loach minnows
are very susceptible to crushing because of their habit of seeking cover under cobble and
boulders and maintaining that position in the presence of disturbance. Loach minnows are also
subject to harassment. This may disrupt feeding, resting, and breeding behavior and may expose
those individual loach minnows to greater risks of predation, displacement downstream, and
other adverse effects.

During road maintenance and repair work and to a lesser extent during normal road use, the
potential exists for introduction of toxic substances, such as petroleum products, into the stream.
If this occurs, direct mortality of loach minnow may occur. The BMPs address this issue and
provide for practices that should minimize the probability of spills and, if they should cccur, of
any toxic materials reaching the river.

In addition to the direct mortalities, loach minnow would be adversely affected by habitat
modification and destruction due to the presence, maintenance, and repair of the road. These
modifications are closely tied to the channel and floodplain alterations discussed in the previous
section.  Some effects are limited to the loach minnow and their habitat within the area of the
river paralleled by these roads. Other effects extend downstream and include the entire Blue
River population of loach minnows, as well as those in the San Francisco River downstream
from the mouth of the Blue River.

Human-caused modifications of the river channel have probably increased the amount of general
habitat available to loach minnow in the Blue River. Alteration and simplification of the river
channel have resulted in a predominance of wide, shallow, cobble-bottomed habitat which is the
preferred habitat type for adult loach minnows. However, although the quantity of adult loach
minnows’ habitat may have been increased by the channel alteration, there may be microhabitat,
habitat quality, and ecosystem instability alterations that may be seriously detrimental to loach
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minnow in the long run. Alteration of the Blue River watershed and simplification of the
geomorphology of the Blue River affects loach minnow habitat in many ways other than the
availability of cobble/gravel riffles. Discharge, velocity, instream water volume, water
temperature, nutrient cycling, sedimentation, availability of larval backwater habitats, food
availability, and other factors have been altered.

Some riffle habitats in the Blue River that may otherwise be suitable loach minnow habitat may
be unsuitable due to sediment deposition or compaction. This is particularly likely as a long-
term effect of low-water crossings, which are usually placed on shallow riffles. Vehicular use
compacts the substrate, thus eliminating the under-cobble pockets needed by loach minnows.
This would also occur, at least temporarily, in areas where machinery is used within the wetted
channel, for emergency road material gathering, stream diversion, bridge repairs, or other work.
Deposition of fine sediment would adversely affect loach minnow habitat. Adverse effects of
stream sedimentation to fish and fish habitat have been extensively documented (Murphy ez al.,
1981: Wood et al., 1990, Newcombe and MacDonald, 1991; Barrett, 1992; Megahan er al.,
1992: Waters, 1995; Newcombe and Jensen, 1996). Because of their benthic habit, loach
minnow and their eggs are particularly vulnerable to substrate sedimentation which reduces
available habitat and smothers eggs (Propst er al., 1988).

Human-caused alterations of the Blue River, including those caused by the existence, repair, and
maintenance of the road, may also have other adverse effects to loach minnows. Although no
empirical data exists, it 18 likely that the base flow of the Blue River has declined substantially
since the 1800’s. This is supported by anecdotal information that the Blue River formerly had
a larger base flow and did not lose surface flow in sections during summer, as it now does (Coor
1992). This water loss is due, in part, to the consumptive use of water by residential,
agricultural, and commercial uses. A probable primary cause is the alterations of the watershed
and the river channel which have reduced the ability of the river to store water. Rains now run
off more rapidly creating the more "flashy" hydrograph that now exists (USGS, 1978, 1991,
1996). The faster movement of water through the system results in less storage and lower base
flows. The increased width to depth ratio and the more open channel with less riparian and bank
shading also causes greater water loss to evaporation and percolation. Depletion of low flows,
including complete loss of surface water during some summers in some areas, adversely affecis
loach minnows. Loach minnows in the areas which dry are killed. While loach minnows may
move into runs and pools when riffles dry, those habitats are rare in the Blue River and loach
minnows are unlikely to survive in those habitats for very long due to increased predation and
unsuitable conditions. Loach minnows in areas where flow is severely reduced may die or
become severely stressed due to overcrowding, disease, high water temperatures, and decreased
oxygen levels.

Although loach minnow temperature tolerances are unknown, summer water temperatures in the
upper Blue River can be high, reaching at least into the mid 80’s (USGS, 1978). The sparseness
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of the riparian vegetation and the open shallow character of the channel make the Blue River
prone to both high water temperatures and high temperature fluctuations (Tait er al., 1994; Li
er al., 1994). While adult loach minnow appear to be rather tolerant of high temperatures, the
temperature fluctuations may be adversely affecting larval loach minnow. Larvae have a much
more limited thermal range than do adults and exhibit subtle habitat shifts to accomplish thermal
regulation. Large temperature fluctuations in shallow edgewater habitats may cause larvae to
die from thermal shock or may cause them to move into deeper, faster water where they are
more vulnerable to predation or to being swept downstream. Failure to restore a more natural
temperature regime through better management of the riparian and aquatic habitats may be
preventing loach minnows in the Blue River from establishing a larger population.

The presence, use, maintenance, and repair of the Blue River road have contributed to a reduced
habitat complexity in the Blue River. Except in the uppermost sections, the habitat is almost
entirely shallow, sand/cobble riffles and runs. Pools, backwaters, shear zones, eddies, silt
substrates, woody debris cover, overhanging banks, and other habitat components have been
reduced to minor constituents of the aquatic habitat of the Blue River system; a consequence of
the alterations of channel geomorphology and riparian vegetation. The Service believes that
habitat simplification has been an important contributor to the decline of the loach minnow.
Reduction of habitat complexity increases inter-species and inter-lifestage conflicts. It
exacerbates the adverse effects of generalistic nonnative species on native species (Bestgen,
1986; Minckley and Rinne, 1991; Baltz and Moyle, 1993; Douglas er al., 1994). Although
there are few nonnative species in the Blue River, several of them are predatory and decreased
habitat complexity results in decreased hiding cover, thus making native species, that are
susceptible to predation, more vulnerable to predation (Minckley, 1983; Fraser et al., 1987).
Cover is also an important factor in the ability of fish species to avoid adverse effects from
flooding (Bulkley and Pimentel, 1983; Meffe, 1984). The road and other human disturbances
have increased the flood volume, velocity, and abrasive power at the same time as they have
increased the vulnerability of the loach minnow and other fish in the Blue River to population
size reductions from flooding.

The short lifespan of the loach minnow makes its vulnerable to serious adverse effects from
short-term events. Regarding the short lifespan, Propst et al. (1988) stated:

This fact, coupled with the comparatively low fecundity of the species, means thar any
catastrophe that eliminated or greatly reduced a year-class would severely deplete
recruitment to a population. For example, excessive sedimentation during the spawning
season might suffocate a large portion of that year’s reproductive effort. This year-class
would then be largely absent within the population. In the succeeding year, total
reproductive effort would be diminished because of decreased abundance of Age I fishes.
Although Age I females are less fecund than Age Il females, the former outnumber the
latter by a considerable margin. The net effect would be a major reduction in
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population size. If this scenario were 10 occur every three to four years, a loach
minnow population could be eliminated in less than a decade. If such a situation
occurred two or three years consecutively, a population could be eliminated more
rapidly.

Therefore, although many road effects may be short-lived, they may have severe consequences
to loach minnow if they affect reproduction or recruitment. This inherent vulnerability to short-
term perturbations may combine with another life history characteristic of loach minnow that
also may increase vulnerability to adverse effects; the cyclical nature of the populations. As
with many short-lived species, populations of loach minnow undergo substantial fluctuations in
abundance between years (Propst et al., 1988). When population numbers are at or near the
high end of the cycle, the loach minnow may be able to withstand substantial adverse effects.
The same effects, if they occur at the low point of the population cycle, may be much more
serious and could potentially result in extirpation of the species from the affected area. The
combination of a short-lived impact severely reducing reproduction and/or recruitment during
a low point in the population cycle could raise effects that are on the average considered to be
only moderate o catastrophic levels. For example, since flooding and the need for emergency
repair work on the road often coincide with the early part of loach minnow spawning in the
spring, substantial road repair-related losses of reproduction and recruitment to road repair work
could be expected during those years when spring flooding occurs. Spring is also when the
loach minnow population is at its yearly low following winter mortalities; therefore, losses of
adults are more significant to the population than at other times. If in some year, this scenario
also coincides with the low-point in the population fluctuation cycle, then road repair-related
losses of adults, eggs, and larvae could be catastrophic to the population, which might become
locally extirpated from the upper Blue River.

The loach minnows is the rarest of the five remaining native fish species in the Blue River.
Even where the densities are highest in the Blue River, loach minnow is still relatively scarce,
rarely constituting more than 10%, and often less than 5%, of the fish population (AGFD, 1994;
Bagley et al., 1995). This is the same pattern of rarity noted for the species in the Gila River
in New Mexico, which retains seven native fish species (Propst and Bestgen, 1991). How the
present rarity in the Blue and Gila Rivers relates to the historic relative abundance of the loach
minnow is unknown; however, in Aravaipa Creek in Arizona, which retains seven native
species, loach minnows often make up 10-15% of the fish population and in some portions of
the stream can comprise over 30% (Velasco 1994, AGFD 1992-93). The relative abundance
of fish species can be highly variable and may be affected by numerous factors.

The Blue River road affects habitat of loach minnow along 30 miles of the river and has
downstream effects for many more miles, probably to the mouth of the Blue River and
downstream into the San Francisco. Assuming an action area of effects of 60 miles of river,
the proposed action adversely affects slightly over 20% of the presently known range of the
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loach minnow. The loach minnow in the Blue River are genetically distinct and this population
is considered critical to the survival and recovery of the species (Tibbitts 1992).

Effects to Razorback Sucker

Effects to the razorback sucker would be similar to those previously discussed for the loach
minnow. However, razorback suckers use pool, rather than riffle, habitat. Therefore, the
potential for direct mortality of adult razorback suckers during vehicular operation in the watered
channel is extremely low. There is the potential for death of larval and juvenile razorback
suckers in shallow edgewaters on low-water crossings and other areas of machinery use. The
probability of this is considered low since the likelihood that razorback suckers are reproducing
in the Blue River is low.

The alteration and maintenance of the Blue River as a predominantly riffle/run habitat is a major
adverse effect to the recovery of razorback suckers in the river. Razorback suckers need pool
habitat, which is scarce. The reasons for the lack of pool habitat have been discussed earlier
and are related to the overall alteration of the river channel and the deposition of sediment. The
existence, maintenance, and repair of the road has, and continues to, contribute to maintenance
of the present lack of pool habitat. :

Effects to Bald Fagle

Adverse effects to bald eagles from the existence, use, maintenance, and repair of the Blue River
road are related primarily to the loss of perching habitat. Wintering bald eagles require perching
sites, the most common of which are large riparian trees, either living or dead (Grubb and
Kennedy, 1982). The channel instability and erosion, widening of the active channel into a
cobble plain, and reduction of the fine-soiled banks and terraces has caused the loss of large
portions of the riparian vegetation. As discussed earlier, there have been a number of human
activities which have contributed to this alteration, with the road being one of the more
important factors. The maintenance and repair activities on the road continue to result in losses
of riparian trees. Although the BMPs have provisions to minimize the removal of large trees
and riparian vegetation in general, there are still a number of maintenance and repair activities,
such as gravel mining, gravel stockpiling, low-water crossing clearing, etc., that wouid result
in losses of seedlings and saplings. Without adequate recruitment of young trees, the large trees
will not be replaced as they die.

Some adverse effects to bald eagle may occur as a result of disturbances of roosting or perching
bald eagles. Use of heavy machinery near roosting or perching bald eagles may cause
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disturbance of the birds, decreasing foraging productivity and increasing energy requirements
during winter periods when energy requirements are high and food availability may be low.

Effects to Southwestern Willow Flvcatcher

The present degraded state of the riparian habitat in the upper Blue River is not suitable for
breeding by southwestern willow flycatcher. This condition is, as we have described earlier,
due in part to the historic presence and use of the Blue River road. In addition, the continuing
existence, repair and maintenance of the roads suppress recovery of the riparian habitat by
removing or damaging riparian vegetation, causing erosion, precluding conditions suitable for
recruitment of woody riparian, preventing rebuilding of fine-soiled banks, and promoting
instability in the river channel. The Service expects that implementation of the BMPs is likely
to remove some of these adverse effects and may allow riparian recovery to the point at which
southwestern willow flycatchers may reoccupy the area. However, even with the BMPs, the
use, maintenance, and repair of the road will have sufficient disruptive influence that in
combination with the other factors, may inhibit full riparian recovery. Continued disruption and
loss of riparian vegetation will occur during gravel mining, gravel stockpiling, work on low-
water crossings, filled terraces, and other riverbank sites.

The presence of southwestern willow flycatchers in proximity to the project area indicates that
the potential for reoccupation is high if the riparian habitat on the Blue River can be restored
to sufficient health. The use, maintenance, and repair of the road is a significant factor in
inhibiting that restoration. Because the development and extent of the riparian habitat will
probably remain limited in comparison to historical conditions, continuing use and maintenance
of the road may preclude recovery of the southwestern willow flycatcher in the Blue River
drainage.

Precluding development and maintenance of significant riparian habitats along the Blue River
is likely to affect flycatchers migrating through the drainage. Given the Blue River’s proximity
and orientation relative to nearby breeding sites on the San Francisco and Little Colorado rivers,
flycatchers probably migrate through the Blue River drainage. Migratory, or possibly resident
flycatchers were detected on the Blue River in 1989. Stopover sites for feeding and resting are
critical for migratory birds and it is likely that flycatchers nesting nearby rely on riparian
resources within the action area. Precluding recruitment of riparian habitat on the Blue River
could affect migrating flycatchers.

Effects to Peregrine Falcon

Effects to peregrine falcon from the proposed project are related to disturbance of breeding
falcons. If peregrine falcon nests are present in the cliffs within one-balf mile of the road, the
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noise and activity associated with nearby heavy machinery use during the species breeding
season may result in falcons not attempting nesting, abandoning the nest, or neglecting their
young. Maintenance and repair of FR 281 may occur at any time of the year. Flooding is
likely to occur in March and April, thus requiring maintenance and repair activities during
breeding season of peregrine falcons.

The degree of disturbance that peregrine falcons can tolerate is generally believed to be a
function of the magnitude of the disturbance, the distance from the breeding site, and the
falcon’s habituation to human activities. Raptors in frequent contact with human activities tend
to be less sensitive to additional disturbances than raptors nesting in remote areas. However,
exposure to direct human harassment may make raptors more sensitive to disturbances (Newton,
1979). Where prey is abundant, raptors may even occupy areas of high human activity, such
as cities and airports (Newton, 1979; Ratcliffe, 1980; White er al., 1988). The timing,
frequency, and predictability of the disturbance may also be factors. Raptors become less
sensitive to human disturbance as their nesting cycle progresses (Newton, 1979). Generally,
peregrine falcons are least tolerant of disturbance during the prelaying through incubation
periods. After young are hatched, peregrines exhibit considerably higher levels of tolerance and
are unlikely to abandon the nesting attempt (Cade, 1960; Cade and White, 1976; Fyfe and
Olendorff, 1976; Eberhardt and Skaggs, 1977; Olsen and Olsen, 1978; Monk, 1980; Roseneau
et al., 1981).

Studies have suggested that human activities within breeding and nesting territories could affect
raptors by changing home range movements (Anderson er al., 1990) and causing nest
abandonment (Porter et al., 1973; Postovit and Postovit, 1987). In areas of steep topographic
"screening, " Johnson (1988) suggests that human activity within a core area of about 1 ,300 feet
of the nest might impact peregrine breeding efforts. His recommended core area increased to
2,950 feet in areas with no topographic screening. He based these distances on a model using
thresholds for flight responses, not on verified impacts on productivity.

Exposure to direct human harassment may make raptors more sensitive to disturbances (Newton,
1979). Construction activities, operation of heavy machinery, and aircraft activity, all with the
notable absence of direct human harassment, were generally tolerated by nesting peregrine
falcons and gyrfalcons (Platt, 1977; Ellis, 1981; Haugh, 1982; White and Thurow, 1985;
Ritchie, 1987; White er al., 1988). Peregrines have nested in situations where there is a high
level of disturbance, such as on buildings in urban settings (Cade and Bird, 1990). They have
also nested near potential disturbance from low level military jets and sonic booms (Ellis, 1981).
Peregrine falcons and golden eagles have been known to nest successfully within a few hundred
meters of areas such as airports, blasting, construction, quarrying, and mining sites (Pruett-Jones
et al., 1980; Haugh, 1982; White and Thurow, 1985; White ef al., 1988). Cade and Bird
(1990) discussed the possible effects on peregrines of high levels of human activity, including
noise and machinery such as compressors, blowing fans, and bright night lighting. They
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concluded that the effects were unknown. Apparently, responses vary considerably within and
among species.

In the proposed project area, nesting peregrine falcons may be somewhat habituated to the
occasional vehicular noise associated with normal road use. However, operation of heavy
machinery does not occur frequently enough in any given site along the road to lead to
habituation to that level of noise. Depending upon the specific cliff area, there may be very
little or a lot of "screening" of the cliffs from noise and movement associated with road
maintenance and repair. Johnson (1994) found that nesting areas in New Mexico with frequent
human activity are generally occupied irregularly, and peregrines in areas with occasional
disturbance suffer reproductive failure more often than those in undisturbed areas. The
cumulative effects of disturbance are difficult to ascertain. While peregrines may learn to ignore
certain regular and repeated stimuli, cumulative effects of minor disturbances may accumulate
above tolerance levels. Given the large amount of potential nesting habitat in the project area
and the likelihood of maintenance and repair activities occurring during the breeding season, the
proposed action has the potential to adversely affect the peregrine falcon.

CUMULATIVE EFFECTS

Cumulative effects are those effects of future non-Federal (State, local government, or private)
activities on endangered or threatened species or critical habitat that are reasonably certain to
occur during the course of the Federal activity subject to consultation. Future Federal actions
are subject to the consultation requirements established in section 7 and, therefore, are not
considered cumulative in the proposed action.

Most of the land within the Blue River watershed is under the jurisdiction of the U.S. Forest
Service and activities affecting the loach minnow, razorback sucker, bald eagle, southwestern
willow flycatcher, and peregrine falcon, such as grazing and timber harvest, would be Federal
actions which are subject to section 7 consultation. Recreation in the area is light to moderate
and in general has localized impacts on the river in the project area. The primary cumulative
effects come from private land needs in the valley bottom on the upper Blue River. Livestock
grazing, cropping and residential development on the floodplain terraces remove water from the
river and add to the instability of the river system. An aquaculture operation feeds predatory
nonnative fish species into the Blue River, diverts water from the river, and adds to the nutrient
load of the river. The role of these private activities has been discussed in more detail in the
environmental baseline section of this opinion.

In 1991, the American Fisheries Society adopted a position statement regarding cumulative

effects of small modifications to fish habitat (Burns, 1991). That statement concludes that
accumulation of localized or small impacts, often from unrelated human actions, pose a serious
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threat to fisheries. Italso points out that some improvement efforts to fish habitat may not resulr
in cunulative increases in the status of the species, but instead may simply mitigate cumulative
habitat alterations from other activities. Amelioration of existing adverse effects from the
existence and use of the roads in the upper Blue River drainage, through application of BMPs
to its maintenance and repair, appears to meet this description. The values of BMPs may only
partially mitigate for past and future accumulating habitat alterations in the upper Blue River
watershed, leaving substantial cumnulative and accumulative impacts that need to be ameliorated
to provide for recovery of the listed species in the Blue River ecosystem.

SUMMARY OF EFFECTS

The Blue River aquatic and riparian communities are degraded. Nine fish species, 65% of the
native fish fauna, have been extirpated from the river system, although one is being reintroduced
with limited success. Floodplain soils have been lost and riparian vegetation has been reduced
throughout much of the river to sparse stands with little reproduction and little understory or
herbaceous cover. Various uses in the watershed and vailey bottom are major factors in this
degradation. The existence, use, repair and maintenance of roads, particularly within the
floodplain, are a substantial part of these impacts.

Loach minnows are the rarest of the five remaining native fish species of the Blue River. It is
distributed throughout the system, but it consistently makes up less than 10% of the fish in any
given area. Loach minnows may be impacted during maintenance and repair work in the river
channel and during use of low-water crossings. The degraded nature of the Blue River channel
and the aquatic habitat have removed much of the resilience needed to support the ecosystent
over the long-term. Base flows in the river become critically low during dry periods and in
some areas all surface flow may be lost. The existence, use, maintenance, and repair of the
road are significant contributing factors to the past and ongoing degradation of the aquatic and
riparian habitats and may preclude their recovery. Threats to the loach minnow are increasing
rangewide and the Service believes the species may warrant uplisting to endangered. The loach
minnows in the Blue River are genetically distinct from other populations and are one of only
six populations. The Blue River road directly affects about 20% of the known range of loach
minnows. The Blue River loach minnow population is considered critical to the survival and
recovery of the species.

Razorback suckers were extirpated and the pool habitat needed by this species has been reduced
to a minor component of the aquatic habitat in the Blue River. It is unknown whether the

reintroduction of this species into the Blue River is successful.

Bald eagles commonly use the Biue River for wintering habitat. The snags and large riparian
trees they need for roosting and perching have a low replacement rate due to human degradation
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of the riparian area, including road repair and maimenance. Disturbance of bald eagles may
occur during road maintenance and repair operations with adverse effects.

Southwestern willow flycatchers may have occupied the Blue River, as they are present in
several nearby areas. The dense riparian habitat needed by this species has been lost due to
various activities, including the use, repair and maintenance of roads.

Peregrine falcons are found in the area, although they are not known from the immediate vicinity
of the road. Potentially suitable habitat exists and road maintenance and repair activities may
result in disturbance that harasses falcons using those cliffs or precludes them from making use
of those habitats.

The environmental baseline of the Blue River and its listed species is seriously degraded. The
system is threatened by the accumulation of many Federal and private actions within the
watershed. For razorback sucker, bald eagle, southwestern willow flycatcher, and peregrine
falcon, the Blue River habitats are not sufficiently crucial to the survival and recovery of the
species for the degraded environmental baseline to have reached to point of jeopardy. For loach
minnow, the Blue River is a crucial habitat and the Service believes the degraded condition of
the environmental baseline of the species and Blue River aquatic and riparian ecosystem
constitutes a jeopardy situation from which the additional proposed actions must be analyzed --
does the proposed action improve or further degrade the baseline? The interim increment of 12
months of existence, use, repair and maintenance of the roads is expected to contribute adversely
to the baseline condition, although the overall contribution is small in relation to the whole, due
to the short time period, and therefore limited work, involved. Limitations on work within the
wetted channel during the loach minnow spawning season, as agreed to by the Forest Service
and COE, and as incorporated into Incidental Take Statement of this opinion, will also help limit
adverse impacts. The proposed actions for initiating a process to develop and implement a long-
term solution to road impacts improves the baseline condition, although only providing it is part
of a larger planning process, the solution from which would not be implemented until a later
time. Consideration of the improvements to the baseline condition based on the long-term
solution efforts is predicated on the commitment of the Forest Service and COE to engage in
additional planning and implementation efforts and section 7 consultation beyond the 12-month
interim period.

CONCLUSION

After reviewing the current status of the loach minnow, razorback sucker, bald eagle,
southwestern willow flycatcher, and peregrine falcon, the environmental baseline for the action
area, the direct and indirect effects, and cumulative effects of the emergency and proposed
actions, it is the Service’s biological opinion that implementation of repair and maintenance (both
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emergency and under the BMPs) on County-maintained roads within the upper Blue River
drainage for an interim 12-month period is not likely to jeopardize the continued existence of
the loach minnow, razorback sucker, bald eagle, southwestern willow flycatcher, or peregrine
falcon.

INCIDENTAL TAKE STATEMENT

Section 9 of the Act, as amended, prohibits any taking (harass, harm, pursue, hunt, shoot,
wound, kill, trap, capture or collect, or attempt to engage in any such conduct) of listed species
of fish and wildlife without a special exemption. Harm is further defined to include significant
habitat modification or degradation that results in death or injury to listed species by significantly
impairing behavioral patterns such as breeding, feeding, or sheltering. Under the terms of
section 7(b)(4) and section 7(0)(2), taking that is incidental to, and not intended as part of, the
agency action is not considered a prohibited taking provided that such taking is in compliance
with the incidental take statement. The measures described below are nondiscretionary, and
must be undertaken by the agency or made a binding condition of any grant or permit issued to
the applicant, as appropriate.

ANTICIPATED LEVEL OF INCIDENTAL TAKE

If, during the course of the action, the amount or extent of the incidental take anticipated is
exceeded, the Forest Service and COE must reinitiate consultation with the Service immediately
to avoid violation of section 9. Operations must be stopped in the interim period between the
initiation and completion of the new consultation, if it is determined that the impact of the
additional taking will cause an irreversible and adverse impact on the species. The Forest
Service and COE should provide an explanation of the causes of the taking.

Loach Minnow and Razorback Sucker Anticipated Incidental Take

The Service anticipates that the emergency repair work and the proposed normal maintenance
and repair using the BMPs on the County-maintained roads in the Blue River drainage, during
the interim 12-month period, may result in incidental take of loach minnow and razorback sucker
through direct mortality and through indirect mortality resulting from habitat loss or alteration.
Adult or larval loach minnow or loach minnow eggs and larval or juvenile razorback sucker
present in work areas may be crushed by machinery, poisoned by accidental introduction of toxic
substances, or smothered by sediment input. Indirect take may also potentially occur through
destruction or alteration of habitat resulting from bank and riparian modification and channel
destabilization.
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The anticipated level of incidental take of loach minnow cannot be directly quantified due to the
fow level of data on the loach minnow population in the area and the inability to predict long-
term project effects. Because of their small size and benthic habitat and due to the velocity of
the river, it is unlikely that loach minnow or eggs killed as a result of the proposed project
would be observed. The anticipated level of incidental take of razorback sucker cannot be
directly quantified due to lack of information on the razorback sucker population in the area.
Therefore, anticipated levels of take for both species are indexed to the total fish community and
habitat. Anticipated take for loach minnow and razorback sucker for the proposed action will
be considered to have been exceeded if at any time during project activities:

1. more than 20 dead fish of any species are found in the area of any road repair or
maintenance activity or within 500 yards downstream,

2. maintenance or repair work occurs outside the road easement (33 feet on each side of the
centerline of the road),

3. any spill of toxic materials occurs in the Blue River or its floodplain during road repair
or maintenance activities.

Bald Eagle Anticipated Incidental Take

The Service anticipates that the emergency repair work and the proposed normal maintenance
and repair using the BMPs on the County-maintained roads in the Blue River drainage, during
the interim 12-month period, would not result in incidental take of bald eagle.

Although adverse effects were noted in the section entitled "Effects to the Bald Eagle," the
Service feels that, because this area is used by fluctuating numbers of wintering bald eagles, and
wintering bald eagles are more opportunistic with respect to habitat requirements than breeding
bald eagles, the proposed project is not likely to result in take. Additionally, the reasonable and
prudent measures provided for the loach minnow‘address many of the concerns the Service has
with respect to the bald eagle and protection and regeneration of existing riparian habitat.

Southwestern Willow Flycatcher Anticipated Incidental Take

The Service anticipates that the emergency repair work and the proposed normal maintenance
and repair using the BMPs on the County-maintained roads in the Blue River drainage, during
the interim 12-month period, would result in take in the form of harm to migratory southwestern
willow flycatchers. Precluding development of significant riparian habitats in the action area
would limit opportunities for feeding and sheltering. Thus, southwestern willow flycatchers
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migrating through the Blue River are likely to experience higher rates of mortality due to
starvation and increased exposure to predators.

The anticipated level of incidental take of the southwestern willow flycatcher cannot be

quantified due to the lack of data on the numbers of flycatchers occurring in the action area.
No surrogate measures for take have been identified.

Pereprine Falcon Anticipated [ncidental Take

The Service anticipates that the emergency repair work and the proposed normal maintenance
and repair using the BMPs on the County-maintained roads in the Blue River drainage, during
the interim 12-month period, may result in incidental take peregrine falcons in the form of
harassment due to disruption of normal reproductive behavior. This harassment is in the form
of disturbance during maintenance and repair activities.

Brown et. al. (1992) reported a mean density of one occupied peregrine breeding area every 5.6
kilometers (3.4 miles) of linear rim habitat for peregrine falcons on the south rim of Grand
Canyon National Park in 1989. Similar work in Zion National Park and Glen Canyon
Recreational Area indicated that the minimum distance between occupied breeding areas was 4.8
kilometers (3.0 miles) (Brown et al., 1992). Using these figures, one can conservatively assume
that peregrine falcons may be spaced at a minimal distance of 3 miles apart given continuous
linear habitat. Therefore, the 16 linear miles of potential nest habitat in the project area could
be occupied by up to 5 breeding pairs. The Service recognizes that the habitat along the Blue
River within the project area may not be of the same high quality as that located in the Grand
Canyon and the other cited areas, and that the 16 linear miles of habitat reported in the project
area are not evenly distributed. We use the data from these areas to predict the maximum
number of eyries that may be present in the project area for the purposes of determining
incidental take.

The Service anticipates that the proposed action could result in the harassment of up to 5
potential nesting sites, resulting in the incidental take of up to 10 adult and 20 young peregrine
falcons for 12 months due to:

1. temporary reduction or elimination of successful fledging of young in habitat located
within one-half mile of maintenance and repair activities actions, for the 1997-98 breeding

seasons, and

2. vacancy of existing breeding sites located within one half mile of maintenance and repair
activities, for the 1997-98 breeding seasons.
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REASONABLE AND PRUDENT MEASURES

The Service believes the following reasonable and prudent measures are necessary and
appropriate to minimize the incidental taking authorized by this biological opinion. Some of the
reasonable and prudent measures and their implementing terms and conditions are already an
implicit or explicit part of the proposed project and their inclusion in this incidental take
statement is only an affirmation of their importance in minimizing take. Where the proposed
project already adequately fulfills the following reasonable and prudent measures and terms and
conditions, this incidental take statement does not imply any requirement for additional
measures. No reasonable and prudent measures have been identified for the bald eagle or
southwestern willow flycatcher.

1. Conduct all proposed actions in a manner which will minimize direct mortality of loach
minnow and razorback sucker.

2. Conduct all proposed actions in 2 manner which will minimize loss and alteration of
loach minnow and razorback sucker habitat.

3. Monitor the fish community and habitat to document levels of incidental take.

4. Conduct all proposed actions in a manner which will minimize harassment of peregrine
falcon.

5. Conduct annual surveys for peregrine falcon, using the Arizona Game and Fish
Department protocol, within the project area.

6. Maintain complete and accurate records of actions which may result in take of peregrine
falcon, loach minnow, razorback sucker and their habitat.

TERMS AND CONDITIONS FOR IMPLEMENTATION

In order to be exempt from the prohibitions of section 9 of the Act, the Forest Service and COE
are responsible for compliance with the following terms and conditions, which implement the
reasonable and prudent measures described above. These terms and conditions should be
incorporated into the BMPs, when not already included.

1. The following terms and conditions will implement reasonable and prudent measure 1.
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1.1 In addition to the provisions of the BMPs, all reasona

o o | ble efforts shall be
minmze activities within the wetted channel of the B made to

ue River.

1.2 Except during €mergency situations, all work requiring entry of vehicles or -

equipment into surface water will not be conducted during loach minnow spawning
season (March I to June 1 and September 1 to October 31). )

1.3 All reasonable efforts shall be made t0 minimize removal of large woody debris

trom tI}e river channel. Only that debris which poses a specific significant threat to
protection of the road shall be removed. )

1.4 I{l 'adgiition to the provisions of the BMPs, all reasonable efforts shall be made to
minimize rerouting or diversion of the river channel.

2. The following terms and conditions will implement reasonable and prudent measure 2.

2.1 In addition to the provisions of the BMPs, all reasonable efforts shall be made to
minimize damage to or loss of riparian vegetation.

2.2 A provision shall be added to the BMPs Action 1, section R-5 2-18, item 3, subitem
7), that although a maximum of six sites may be disturbed in any given year, all
reasonable efforts shall be made to minimize the number of sites disturbed while still
complying with the other parameters described in item 3.

2.3 All reasonable efforts shall be made to minimize the use or construction of bypass
roads.

2.4 A provision shall be added to item 41.15 of Action 3 of the BMPs that projects
anticipated to take longer than a season to complete will require additional
consultation with the Service.

3. The following terms and conditions will implement reasonable and prudent measure 3.

3.1 At all times when project activities are ongoing in or within 100 yards of the riv_er,
all reasonable efforts shall be maintained to monitor for the presence of dead or dying
fish in or within 500 yards downstream of the project area. The Service shall _be
notified immediately by telephone upon detection of more than 20 dead or dying fish
of any species. Operations must be stopped in the interim period betwegn the
notification and completion of a new consultation if it is determined that the impact
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of the additional taking will cause a irreversible and adverse impact on Joach minnow
or razorback sucker.

3.2 A biologist shall be present during river diversion, rerouting, or returning to earlier
channels to monitor for take and advise and assist crews in application of these terms
and conditions.

4. The following term and condition will implement reasonable and prudent measure 4.

4.1 Except during emergency situations, all work along portions of the roads where
peregrine falcons are known to be present with one-half mile, based on monitoring
(see term and condition 5.1), shall occur outside the peregrine falcon breeding season
(March 1 to July 15).

5. The following terms and conditions will implement reasonable and prudent measure 5.

5.1 The monitoring shall determine, to the maximum extent possible, occupancy and
reproductive status of peregrine falcon in the project area using the Arizona Game and
Fish Department Peregrine Falcon Survey Methodology (Ward, 1954).

5.2 Survey/monitoring shall be conducted at primary disturbance sites (approximately 1
mile radius from operations such as gravel extraction, stockpile sites, and road repair
areas) and other high potential sites in the project area, during 1998. Survey of the
entire project area should be initiated to facilitate future consultation on the Blue
River roads.

6. The following term and condition will implement reasonable and prudent measure 6.

6.1 The annual report to the Forest Service and Service required by the BMPs shall also
be submitted to COE. In addition to the information required in the BMPs, the report
shall include a discussion of the compliance with the above terms and conditions.
Results of all monitoring, including complete and accurate records of all incidental
take observed during monitoring, shall be included.

Note: While the incidental take statement provided in this consultation satisfies the requirements
of the Endangered Species Act, as amended, it does not constitute an exemption from the
prohibitions of take of listed migratory birds under the more restrictive provisions of the
Migratory Bird Treaty Act.
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CONSERVATION RECOMMENDATIONS

1. The Service recommends that except during emergency situations, all work along portions
of the road where potential peregrine falcon nesting habitat is present should not take
place during the peregrine faicon breeding season (March 1 to July 15).

2. The Service recommends that the Forest Service and COE monitor for occupancy of
peregrine falcon within the entire project area in 1993, Funding/assistance from the
Arizona Game and Fish Department and other sources should be pursued.

3. The Service recommends that the Forest Service and COE terminate gravel mining in the
Blue River and its tributaries, both on private and Federal property. Although the RPA
will provide for long-term solutions to gravel supply for the road, a moratorium on gravel
mining while those solutions are being formulated would be of benefit the ecosystem and
the listed species.

4. The Service recommends that the Forest Service and COE conduct annual surveys within
the action area for southwestern willow flycatchers. Surveys should be conducted by
trained personnel using the current protocol (Sogge er al., 1997) and should, at a
minimum, focus on determining the number and locations of migratory flycatchers.

5. The Service recommends that the Forest Service and COE complete a standardized
riparian mapping project for the upper Blue River to serve as a baseline for monitoring
Improvements in riparian habitats that may result from implementing BMPs or other
changes in watershed management.

6. The Service recommends that the Forest Service and COE continue to conduct or assist
AGFD in conducting wintering bald eagle surveys with the intent of determining the
specific habitat components used by the bald eagle along the Blue River. Of particular
interest is whether or not bald eagles consistently return to the same topographic or
vegetation features during the winter.

» Blue River Roads, Emergencies and BMPs, Interim Biological Opinion - June 16, 1997 «



John Bedell 83

7. The SeFvice recommends that the Forest Service and COE determine the prey base
Supporting bald eagles along the Blye River during the winter,

8. The Service recommends that the For
bald eagles breeding at Luna Lake
Nestwatch Program in 1977 that the ad

est Service and COE determine the Prey source for
It has been observed through the Bald Eagle
ults at Luna Lake are not foraging at the Lake.

Ing areas where foraging is potentially occurring
Additionall ' ing birds from Lun ' e
Hud Roiszlr y, determine whether or not breedmg birds from Luna Lake may winter at the

feffects or that benefit listed species or thejr habitats, the Service requests notification of the
implementation of any conservation recommendation.

REINITIATION NOTICE

This concludes formal consultation on implementation of repair and maintenance (both
emergency and under the BMPs) of County-maintained roads within the upper Blue River
drainage in Greenlee County, Arizona during an interim 12-month period, beginning with the
date of this biological opinion. As required by 50 CFR 402.16, reinitiation of formai
consultation is required if: (1) the amount or extent of incidental take is exceeded:; (2) new
information reveals effects of the agency action that may impact listed species or critical habitat
in a manner or to an extent not considered in this opinion; (3) the agency action is subsequently
modified in a manner that causes an effect to the listed species or critical habitat that was not
considered in this opinion; or (4) a new species is listed or critical habitat designated that may

be affected by the action.

We appreciate the ongoing efforts of the Forest Service and COE in conserving the native
ecosystem of the Blue River. If we can be of further assistance, please contact myself or Bruce

Palmer.

Sincerely,

C4_$am F. Spiller
/ Field Supervisor
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7. The Service recommends that the Forest Service and COE determine the prey base
supporting bald eagles along the Blue River during the winter.

8. The Service recommends that the Forest Service and COE determine the prey source for
bald eagles breeding at Luna Lake. It has been observed through the Bald Eagle
Nestwatch Program in 1977 that the adults at Luna Lake are not foraging at the Lake.
The Blue River is one of the few remaining areas where foraging is potentially occurring.
Additionally, determine whether or not breeding birds from Luna Lake may winter at the
Blue River.

In order for the Service to be kept informed of actions that either minimize or avoid adverse
effects or that benefit listed species or their habitats, the Service requests notification of the
implementation of any conservation recommendation.

REINITIATION NOTICE

This concludes formal consultation on implementation of repair and maintenance (both
emergency and under the BMPs) of County-maintained roads within the upper Blue River
drainage in Greenlee County, Arizona during an interim 12-month period, beginning with the
date of this biological opinion. As required by 50 CFR 402.16, reinitiation of formal
consultation is required if: (1) the amount or extent of incidental take is exceeded; (2) new
information reveals effects of the agency action that may impact listed species or critical habitat
in a manner or to an extent not considered in this opinion; (3) the agency action is subsequently
modified in 2 manner that causes an effect to the listed species or critical habitat that was not
considered in this opinion; or (4) a new species is listed or critical habitat designated that may
be affected by the action.

We appreciate the ongoing efforts of the Forest Service and COE in conserving the native
ecosystem of the Blue River. If we can be of further assistance, please contact myself or Bruce
Palmer.

Sincerely,

64’__Sam F. Spiller
’ Field Supervisor
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cc: Director, Fish and Wildlife Service, Washington, D.C. (DES)
Field Supervisor, Fish and Wildlife Service, Phoenix, AZ
Project Leader, U.S Fish and Wildlife Service, Pinetop, AZ
Field Supervisor, U.S. Fish and Wildlife Service, Albuquerque, NM
Regional Solicitor, Dept. of the Interior, Albuquerque, NM (Attn: Beverly Ohline)
District Ranger, Alpine Ranger District, Apache-Sitgreaves National Forest, Alpine, AZ
Chief, Regulatory Branch, U.S. Army Corps of Engineers, Phoenix, AZ

Director, New Mexico Department of Game and Fish, Santa Fe, NM
Director, Arizona Game and Fish Department, Phoenix, AZ
Director, Arizona Division of Emergency Management, Phoenix, AZ
County Engineer, Greenlee County, Clifton, AZ

Chairman, Greenlee County Board of Supervisors, Clifton, AZ

Bill Marks, Blue, AZ
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FIGURE 1 - UPPER BLUE RIVER AND PROJECT AREA
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APPENDIX 1 - BEST MANAGEMENT PRACTICES

» Blue River Roads, Emergencies and BMPs, Interim Biological Opinion - June 16, 1997 «
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BEST MANAGEMENT PRACTICES
FOR THE MAINTENANCE XD REPATR QF THE 3LUE RIVEE RQAD

Eest manageﬁent.pragtices {(EMF3) have been developed to provide a general
framework of guidelines and c¢riteria that, when irplemented, will reduce

3. £ & N : ;
acverse efTacts of acticns asscciated with the maintenances and repair of
the Blue River road on the Blue River acosystem T )

Th;g decument contains nine action items as described by Greenlee County i
Fnelr.eiforzs to mainctain or reconstyuct the Blue River Road Bach act¥ N
item 18 followed by at least cne BMP as excerpted fxom Fcresé Service -
Handboock 2509.22 (The So0il and wWaker Conservaticn Practices Handbook) and
9ther refarences, as cited. Parts of Chapter 40 of the Handbook are
included hexrxe as pertaining to the action items (Appendix D), and are
recuired in addition vo those practices listed aft;r the act;cn icems.

All work will be within the USDA easement (defined as 32ft on each side of
the centerline of the road; the essement is on file in Greenlee County and
at the Alpine Ranger District office} unless pricr approval to work ocutsida
the easement is obtained. No cultural sites will be impacted without
Forest Service concurrence.

The County and tha Forest Servica will annually and jointly inspect the
roadway and agree ta an anmual operation and maintenance plan that ig
prepared by the County. This plan will address constzuction, ‘
raconstruction and maintenance activities and will be site-specific, i.a.
where, how, when, and why. The county will also document work accomplished
and report this work annualily to the Ferest Sexrvice and the Fish and
Wildlife Servica. Specifically the reporT will addresa: date and duration
of work, location of work including borrow and disposal areas, areal extent
of work, description of work including methoda used, deascripzion of changes
to road and changes to riparian vegetation and strean channel, and a3
summary of how work compares with these BMPs. Photo documentation will
alac be used. The intent of tha inspection and cperating plan is to
evaluatre tha effectiveness of these BMPs against the varigus issues and
ceoncarns generataed by the Endangered Species Act (ESA), tha Clean Water ActT
(CWA), and the Naticnal Snvironmental Policy Act (NEPA). This document is
intended to be a "living document" in that amendments or changes may be
agreed to by the Forest Service and County ag necegeary.

Ta facgilitate the idencification of work sites, the installation of
mileposts is highly recommended. The desired futuze conditicon for each
major strasam crossing is to have a sUTUCTUre (1.e. bridge, cament ford,
etc.) that will have negligible effects on the gtream. It is also
dagirable to have each culvert. invenroried to determine if it is correctly
sized, placed, and maintainad. .

In additicn to these nine action items and their associated BMPs, this
document also presents micigaticons for the implementation of gite-gpecific
and project-specific accions asscciated with (1) the stabilizstion of banks
which will be implemented using emergency management funds, and (2) che
excavation and stockpiling of materials to be used for various road-zrelated
actions.

page 1 - Blue Road BMPs
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T. ACTION IT=HS

ACTT 1 - Wet crossing maictenance and repaie

A road :o?ds § live strxeam that hasg recently flowed at a high level
Tha road is widensd and spread cut ro 2 =

: -ower the water depth. The
bettom iz smoothed and compacted using “c¢lean” material ;*cm aigge
- r

the stream or frcm outside the stream but within the flocdplain Th
water depth must be no more than 18 inches for a vehicle to safél' -
craversg the gtream. The depth of £ill is dependent upon the exti t
of cutrting f£rom the flood. Any stream cut—baiks axe b;okan down ;n
a%low vehicular entry. Generally, work is complated within the °
right-of-way; no more than 20 cubice yards of m;terial ares moved; work
takes no more than 2 hours. Either a motor grader or wheeled tire

loadar is typically used although a bull dozer may bae raguired whan
conditions dictate.

HEST MANAGEMENT PRACTICES POR ACTION 1: T
*Sactlon 41.13 SERVICING AND REFUELING OF EQUIFMENT

1. OBJECTIVE: To prevent pollutants such as fuels, lubricants,
bitumens, raw sewage, wash water and cther harmful materials from
being discharged inte or near rivers, impoundments, or man-made
channels lesading thereto.

2. EXPLANATION: During servicing or refueling, pollucants from rcad
construction equipment may enter a waterccurse. This throat ls
minimized by locating service and refueling areas and storage/parking
areas out of the fleodplain and by using berms around such sites o
contain spills. Spill preventicn. contaiament and countermeagured
plang are required of the County if the volume of fuel exceeds 6&0
gallona in a single ceontainer or if total storage at a BEite exceeds
1320 gallons. ’

3. IMDLEMENTATICM: The County will designats, with Forase Service
concurrence, the location, size and allowable uses of gervice and
refualing areas. The County will alse take action in case of a
hazardous substance spill as gutliped in the Forest hazardous waste
contingency plan (see Appendix A). Equipment found to be leaking
fluids will be removed from service until repairs can be made .

sgaction 41.21: CONTROLLING IN-CHANNEL EXCAVATION

1. OBJECTIVE: To minimize sedimentaticn and turbidity resulting £zcm
excavaricn for im-chamnel structures or reccnstructipn/maintenance af
a live stream crossing so as to comply with state and federal watar
gualicy standards.

2. EXPLANATION: Excavation is a cammon requirement for the
inatallation or maintenanca of bridges, culverts, low-watar crossings
and minor streamsids structures such as check dams or riprapping.
Spoil material developed in such operationsg should neither obstruct
the streamcourse (including natural floodplains) nor the efficiancy o
the associated structures. Preventative measures include:
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a. Keeping excavated materials out of strzamcouzses (including
epnemeral and intermitktent) .

b. Removing any materials stacked or stockplied cn floadplains prior
toe high water. T

c. Diversion of flowing water around work sites to minimize erasion
and downatream sedimentation.

d. Importing £ill material for batter soil campacticn. Criginal £:ill
may have to be exported to a disposal site.

a. Minimize channel and bank disturbanca when maintaining the wet

crossing. Remove vegetation only as necessary o mest gafety
concerns. Stay within the xight-of-way.

I‘i. IMPLEMENTATION: The County Engineer will supervisge in-channel work
in accordance with state and federxal standards [{(i.e. 33 CFR Chap. II
Sec 323.1 to 323.4) (see Appendix B}]; the Clean Water Act; the '
National Enviranmental Policy Act and the Endangered Spacies Act.

~Section 41.2 STREAMCROSSINGS ON TEMPORARY ROADS (Although "temporaxy*

is used nere it is understood that permsnent stream crossings are
alao iacluded in this practice.)

1. OBJECTIVE: To keep temporary rcads frem unduly degrading water
quality, damaging streams, disturbing chanrels or impading fish
passage; 8o that state and federal water quality standards are
complied with.

2. EXPLANATICN: Culverts, coarse rock £ills, hardensd fords (using
guch features ag rocksd approaches), low water croasings and temporary
bridges shall be evaluated by the Forest Service and the County on che
annual road insgpection. Such facilities shall be designed to provide
for unobstructed f£lows and the passage of f£ish, and tg minimize
damages Lo streamccurses. The numbar of crossings shall be kept to a
minimum. Channel croassings shall be as perpendicular to streamcourses
as possible. Streambank excavation shall be kept Co the minimum naedsd
for use of the crossingsa, and entry and axit ramps may nead to be
racked. Tamporary croasing facilities will be removed when the
facility iz no longer needed.

3. TMPLEMENTATION: On existing crossings, work within the normal road
width as much aa pagsible; minimize plant matarial removal; remave
berms and do not place the material in the strsam. The desirad futurs
condition is to have a concrete ford or bridge at each crossing and
provide routine maintenance.an tha gravel bar as needed.

=Spation R-5 2-18: REGULATION OF STREAMSIDE G=AVEL BORRCW AREAS

1. OBJECTIVE: To limit channel disturbances and sediment production
associated with gravel source development.

5. EXDLANATION: Materials deposited along channel gections during
storm runoff often provide an inexpensive source of gravel. Because of
eagy access this gravel is in demand. With adegquate planning, it can
often ba removed with minimal inpact on watar resources and channel
stability. Under soms circumstances gravel ramoval may alter
streamflcw charactsristics and consequently zffectc stream channal
stapility and create a new sediment souzce.
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Do not allow wash water or waste from concrets batching or agoragat
. - - == _‘a
?peratlon§ Lo enter streams prior to treatment by filtration =
flocculation, settling and/or other means '

3. IPLEMENTATION:

a. Water Table: No excavation in or balcw warer tabls

b. Channel Croasslng for Accesa: No crossing through activa channal t
j ey 34 <

access gravel materials on gpposite bank
. Also no crossi
shallow hack water arsas for material access Bing standing

€. Ripasrian ?egatati?n: No removal of riparian vegataticn adjacent
to thé Blge River. Hinor removal of a few seedliings in tributary
deposita ig acceptable but should be minimized.

d.‘ R?ad Elevation: Matsrials accesged at or neaxr road grads ars
prlDFlFY over matarials located 6-10 fset below road elevation, and
requiring 8n access ramp to be built. These materials are available
?ut should receive low priority due to gzeater costs and ecolcgicalr
impace.

a. Low Flow Excavation: During normal annual malntenance operations
macerials are to be excavated cnly during low flcws, and axe to be
removed to stockpiling araas, in order to minimize duration of
disturbanca in material scurce areas.

£. Volume Extractad per Sitm: During normal annual maintenance
cperaticas, materials sitess choser will contain a minimum of 200 cunic
yards of material. The purpose of minimum volumes is tc reduce over
all impact in the nuzmber of gites disturhed. Raccomended guantity
ramoved from a given site should normally not axceed 1500 cubic

vards. The purpose of maximal limits is to reducs the chance of
altering channel morphology in any given locaticn., Is is adviged that
gravel extracricn needs to be gensitive to immediataly lccal
canditions, and howevar possible, not to induce chanmel changes. Thia
i difficult to predict, but can perhaps be aleviared by removing
greacar depths of material from oldar and thickar depeosita {i.e. 10
year f£lood plainas) and decreasing the dapth ramoved ca more rscent
thinner deposits {(i.e. § year flodplains). This would aot apply to
point bars (deposits on inside of river bend), illustrating the point
that local conditions must be interpreted correctly.

g. Number of Sites pisturbad in apy Given Year: KNumber of sices
digturbed in any given year ig recommendad To & sites batween and
including the canfluence of the Campbell Blue River and Turkey Creek
an the northern end, to the Elue Box on the scuth.

h. Disturbance Interval: Matarial sourca areas are to be disturbed
ag few times as possible, over the long run. mmig means avallable
materials need to pe removed to a stockpile, and the aite lefc alone
until the stockpile is exhausted, and the material removed hag been
repienished by high flows. This may take oze year if a laxge paak
flow occuzra, or it may take 5 or mora years of lower flows.
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i. Floodplala Iaterval of Material Source Aveas: Arsas copsidered
suitanle for materials excavation are to ke cutside of the n N fe
?ank-full stage (defined as the 2.5 year £lood gtage rec i
;ncgrval). No materials are toc he removed from the a;*iirrzice
Max;mu@ elevacion of macerial removal is to be tha 1c L‘eas.i flanHEI-'
el?vataon. Thess areas are usually in the riparian sbiub godpiain
(willowe and cottonwooda) but large gravel bars are né*mmlfcne
ground cover. Nec riparian vegetatien is to be removed* o
floodplains® are to be disturbad., Thess are normall :
old-growth riparian growth formg of upland species Y
riparian species. T

¥ devoid of
No "histeric
vegetatad with

ag wall as

iéw ?::IQZECY ;ii:dSainty Pr?tectiqn Maasuraes: During peak flows of

Frequency events (i.e. a 100 year fload), often wnole
Bectiona of road are lost and the road is cbviously impasaable. In
order to re-open tha road as soon as poagible, primitive tempo;ar;f
pths are usually opened with bull dozers. Since the entire road
prism is normally gone, this volume of material must be replaced to
re-canstruct a rcad bed. Depending on the severity of chs situation,
the need for matarial in one location usually exceeds the volume of
material needed for annual maintemance on the entira road. For this
reaseon, £ill is uwsually dored from a nearky gravel bar to replacs the
rcad prism. In these situatiecng, it is adviged that the County
contact the Forest Sarvica in order te jointly assess the best
soluticon to the site specific problem.

T - Dry crossing maintenance and rapair

A road crossing cuts through a dry stream. Material within or
adjacent to the crcesing is moved and compacted to foxrm the road.
Additiconally, if needed, road surfacing material is placed and
smoothed and cut banks are broksn down to allow vehicular encry.
Generally, no more than 10 cubic yards of material are moved and work
rakes no mere than 1 hour. A motor grader oz wheeled tire loader is
used although a bull dozer may be used when conditions dictate. Work
ig completed within the right-of-way.

BSST MAMNAGEMENT PRACTICE3 FUR ACTION 2-:
*Saction 41.2: STREAMCROSSINGS ON TEMPORARY RCQALS {ges akove}
eSaction 41.17: COXTROL QF SIDECAST MATERIAL

1. ORJECTIVE: To minimize sediment production from sidecast macarial
during recad construction, reconstruction or maintenanca.

2. EXPLANATION: Unconsolidated sidacast macerial can be difficult ©o
stabilize and is susceptible to srosion aod/or mass instabilicy.
lLoose, unconsolidated sidecast material should not be permitted to
entar streamside management areas. Sidecasting is not an accentable
construction altermative in areas whera it will adversely affact water
quality. Prior te coomencing constructicn or maintenance activities,
waste areas should be lecated where excess macarial can be depositad

and stabilized.
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3. IMPLEMENTATION: Sidecast material less than 2 inches iz size shal:

ba used again as road surfacing; material in axcags of 2 inchaes will
he used to armor drainages within the right-of-wvay, placed in areas
needing such material (i.e. access roads) or deoosited in waste areas

All waste areas will be mutually salecteqd
; ) ted by thas Coun =
Service. ty and Forest

*Saction 41.25: MAINTENANCE OF ROADS

1. O;JECTIVE: To maintain roads in a mamner whien provides for water
quality protection by minimizing rurting, failuras, gi

blockage of drainage facidities (all of which can caus
and erosicn) .

decasting and
8 padimantation

2. EXPLANATION: Roads normally deatericrata becszuse of use and weatha=
impacts that are nat cerrected with maintenance. This decerioration
can be minimized through adequate maintenance aznd/er restricrion of
use (ie. Red Hill reoad). The goal ia4 Lo maintaiz the road o as to
protect the investment and teo see that damage to adjacent land and
rasourcee 18 held to a minimum. Maintenance scheduling regquirea an
annual inspection to datarmine what work, if amy, ia needed to keep
dr=inage functicnal and the road stable. Higher levels of malntenace
may he chosen to reflect greater use or administrative needs.
Additiconal maintanance measures could incelude resurfacging, outsaloping,
clearing dabris from dips and crouss drains, armering of ditches and
gpot rooking.

3, IMPLEMENTATION: <The work is controlled by the County Engineer who
develops a road maintenance plan. Consider installing an erosiom
centrol structure upatream and downscream of sach ¢ulvert or low-water
crossing to allow tha structure to clsan itself of dabris (Foresat
Sarvice will concur with the design); remove berms from the side of
the road where appropriate to allow water to run off the sids of the
road. All bladed material over 2 inches will be used to help azmor
drainage structures and not left by the side of the road. Ditches
adjacent to the roadway will be allowed to ravegetate s0 asg tao raduce
the sediment locad of water entering culverts. A5 culverts are
replaced, they shall be gized appropriately and.stru?tures such ae
energy disgipators and traegh racks will be censidered. Leadout
ditches will drain into a vegetated buffer area.

ACTION 3 - Protection of structures at stream Crossings

A prructure (pipe and concrete box culverts and bridges) spans eithex
a weat crossing or a dry stream crossing. The structure, shutementcs,
stream approach and depaztura and structure boctcmlmay be wc;ked ta
protect the structure. The work may include ameothing, dredging, _
filling, widening, o narrowing the stream channel. Generally work 1ia8
completed within the right-of-way. Work on the sFraam approach and
departure may require actions outaide the road right-of-way. The work
duration and equipment used will depend upon the extent of damage.
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BTST MAMAGEMENT PRACTICES POR ACTIOH 3:
«gaction 41.17: CONTROL OF $IDECAST MATERIAL (see ahaove)
~Saection 41.21: CONTROLLING TH-CEANNEL EXCAVATION (see abovs)

I£ bypass rcads are aeaded to allow work on the bridgse or culvert then
thay will be suitably located with plans for thalr subgeqguent
chliteration and stabilization.

Culverts will be installed during minimum flows.

wSactlon 41.15: TIMELY EROSION CONTROL MEASURES ON TNCOMBLETE ROADS AND
STREAMCROSSING PROJECTS

1. OBJBCTIVE: To minimize exosion and gedimentation from road
construction sites where final drainage stzucturms have not been
completed. - )

- . EXPLANATION: The Dest drainage design can be useless if projects
ara incocuplete at the end of the normal cperating seasdl. Affeactad
sreas can include roads. £ills, streamcrossings and bridge
excavations. Preventative measures include:

a. The removal of water-controlling devices that will not C&rry
anticipated geasonal watex runoffs such as tamporaxry culverts or
diversicn dams.

b. The installation of Temparary devices that will carry anticipated
geasopnal water runoff such as culverts, diversicn ditches orF
other facilities needad to control erasion.

c. The removal of debris, cobstructions and aspoil material from
channels and floodplains.

d. Planting native vegetation and/or malching.

3. IMPLEMENTATION: Apply protective measures To all areas of
disturkbed, arosicn-prone,; unprotected ground that ig not to be further
disturbed in the present cperating period.

ACTION 4 - Road resurfacing

Rsgurfacing is required to replace road material eroded by flood water
or regular use. Flood water overtopping of roads will remave road
surface materials and regular road use will push gravel into base c¢r
will throw oxr Carry material of£ the road. This matarial needs Lo De
replaced for safety and ride quality. A wheel tire loader to load haul
trucks and a grader and compactor to spread material will be regquired.
The work duraticn is dependent. upon the length of road to he surfaced.

BREET MANAGEMENT PRACTICRS FOR ACTION 4:
»Sactlion 41.21: CONTROLLING IN-CEANNEL EXCAVATION (see above)

wgaction R-5 2-18: REGULATION OF STREAMSIDE GRAVEL BORRCW AREAS (aea
abaove)

=3action 41.25: MAINTENANCE OF ROADS (see abaove)
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ACTTON S - Slide remowval and sctakhilization

2 glide is a failure of a bank or a hill above a road causing dabris
to be deposited upon a road. Tha resulzing debris iz either pushed
over the side of the road or is lcaded and moved. Unstable and
aradible areas should be stabilized by use of seeding, ccmpacting,
rip-rapping, benching, mulching or other suitable means. Blasting may
be required to effect repairs. The work duraticn and equipment to ba
used depend upon the exteat of damage .

BEST MANAGEMENT PRACTICES POR ACTIOCK 5:
eSactlion 41.17: CONTROL OF SIDECAST MATERIAL (see above)

5lide material already within the stream will not bha removed nor will
slide material be pushed into a floodplain. Any rip-rapping will be
done per Secticn 4.23 below.

ACTION § - Excavation of materials for road repair and maintenance

Material gathering is the excavation of material to be used to repair
or resurface roads fram either the road banks or the floodplain ¢f an
adjacent stream. Material for road repair is cut from banks along the
roadway or material is gathered fxcom adjacent floodplain of A&
perennial stream or bed of an ephemeral stream. Materials will not be
excavatad from areas having water. Sites should be left smooth and
fras of avidence of heavy equipment operations. The work duration
depends upcn the extent of damage. Equipment cculd include a bull
dozer and whael tire loader.

BEST MANAGEMENT PRACTICES FOR ACTION 6:

#Saction R-5 2-18: REGULATION OF ATREAXMSIDE GRAVEL BORROW AREAS (s=e
) above!}

ACTION 7 - Repair of under-cut road

Undar-cuccing is the encroachment of a strasm on a road arcding the
pank. The rcad can be moved within the right-of-vay easemant or ths
road can be rastored by replacing the aroded materials and protacting
with riprap or other similar means. Often the cause of this ceondition
is a change in the scream channel. R8s a last resort, it may be
necessary to move the gtream to its pra-event locatiaon by
channelizaticn to complete necessary repaira. Ths work durationa
depend upcn the extent of damage. Zquipmsnt could includas a pull dozer
and wheel tize loader.

~

BREST MAMAGEMEINT PRACTICES FOR ACTIOM 7:

eSecticn 41.17: CONTROL OF SIDECAST HMATERIAL (see zbove)

[ UL A SN N I
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«gaction 41.13: DIVERSION OF PLOWS ARCTHD CONSTRUCTION SITES

1. OBJECTIVE: To ensure that all stream diversions are carsfully
planned; te comply wizh atata and fadaral water cquality stsndards; to
restora scream channels te their natural grade, ccaadictlen an
alignment.

2. EXPLANATION: Flow must gometimes be guided or piped arcund project
sites. Typical examples are bridge and rgad construction. ®lecw in
gtreamcourses will be divertad, if necessary, Lo PTOTSCT watar and
related resources during the project. Such a diverted flow shall be
regtored te the natural streamcourse as sBool a8 practicable cnly if
the Forast Service ¢oncurs.

3. IMPLEMSNTATICN: Where and when diversions are required will be
determinad by the County Engineer and appxoved by the Foresst Service.
The diversion will be kept tO the minimum length poasible.

=Saccion 41.21: CONTOLLING IN-CHAMNEL EXCAVATION (see akaove)
=Saction R5 2-18: REGTULATION OF STREXAMSIDE GREAVEDL AREAS (ses above}
=Saction 41.23 SPECIFYING RIPRAP COMPQSITICN

1. OBJECTIVE: To minimize sediment producticn associated with the
installacica and utilization of riprap matarial in cocmpliaance wich
gtate and federal water gquality standards.

2. EXPLAMATION: Riprap is commorly used TO armor streambanks and
drainage ways from the erasive forces of flowing water. Riprap must be
gized and installed in such a sway that it effecctively reaists erosive
wacer velocities. On occasion this may raquire the use of filter
blankets or other mertheds to pravent the undermining of fines. Stone
used for riprap should ba free from weakly structured rock, soil,
organic material and matarials of insufiicient size; all of which are
oot resistant to streamflow and would cnly serve as sediment scurces.

3. IMPLEMENTATION: Rip-rap will ke installed during low watar seasoll
preserving as much vegecation as possible. Where pogsgible, placament

af rock will be accomplished using aquipment capable of staying on the
road surface and placing the rack in the cerrect location.

AQTT - River channelization

River channelization is removing debris from and causing water to flow
in a pre-event channel. This acticn may be necessary to move water to
affect bank ergsicm repair or gtrusture srabilization. Dikes of
rivar-run materials, often exiscing before the avenct, may be repaired
ar constructed to causa water to rzenter the pre-event channel.
Generally, work is corpieted on the pre-eventc channel hefora water is
allowed to return. The work duration dependa upon the extent of the
damage., Equipment c<suld include a bull dozer and wheel tire loadex.
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SEST MANAGEMENT DRACTICES FOR ACTION 3:
=gaction 41.153: DIVERSION 07 FLOUAS ARCUWD CCNSTRUCTICH SITES (Eea abhova)

The poxtion of tha road north of tha primitive area boundary may
ineluda tha poaaibility of rg-routing the road. The placement of road
protection structures such as rip-rap should be dene during low-wataz
seascna to reduce the need to divert the stream. Dikes or major
channeling of the stream will not be dore nor existing dikes bas
maintained. ‘

ACTION § - Surfacse maintenance of road

Maintenance activities occur periodically. They includs, but are not
limited to; surface maintenanca {primarily grading) , snow removal,
vegetaticon remaval and installation and servicing of traffic and
animal control devices including cactle guards, gates, fencss, etc.
Traffic devices include sigms, dolineators, guard rails, etc.
Vegetation must be kept back £rom the rcad edges for gite distance and
to allow for maintanance activities. Snow and ice accumulations are
removed for safety.

surface maintenance generally is blading or smoothing the road purface
but may alse include the additicon of road materials such a8 gravel and
rock. Bll of these items are usually completed periedicaily as nesdad.
A full ranges of appropriate aquipment may be used on regular
maintenance activities including motor grader, dump crucks, chain saw,
ccmpacter, water truck and wheel tire loader.

BEST MANAGEMENT PRACTICES POR ACTION §:

*Qafar to Booklet ®IDAHQ BEST MANAGEMENT FRACTICES® Chaptar 5
RE.SEDIMENTATION {Appendix C)

=Section 41.17: CONTROL OF SIDZCAST MATERIAL (see abova}
»Saction 41.25: MAINTENANCE CF ROADSE (see above)
»gdaction 41.14: CONTROL OF ROAD DRAINAGE

1. OBJECTIVE: To minimize the arosive sffacts of concentrated water
£1ows caused by road drainage faatures; to disperse runofif frcm
disturbances within the road clearing limits; to lessen the sadiment
load f£rem roaded arxeas; to minimize ercsion of the road prism by
runoff frem road surfaces and from uphill areas.

2. EXPLANATION: A pumber of measures cadl ba used (alena or in
combination) to contzal road drainaga. Methods used to raduce ervsion
may include such things as properly placed culverts, cross draing,
water bars, dips, energy digaipators, aprons, downspouts, gabions,
and/cr debris racks and armoring of ditches and drain inlets and
outlats.
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Disparsal of runoff can be acccmplished by such neans as rolling che
grade, insloping. curzslaping, crawniid. installation of water
spreading dicches, contour trenching or overside drains. Dispersal of
runoff also reduces peak downstream flows and associated high water
erosion and sediment UIrANSpoIT.

Sediment loads can be reducsd by installing such things as gediment
£ilrers, settling ponds and contour trenches. Soil stabilization and
dippszsed water flows on borrow and waste areas, cut and f£ill slopes
and road shoulders can minimize sedimentatiocn.

3. IMPLEMENTATICN: The County ig respeunsible to adnere to thesa
practices in accordance with their acnual maintenancs plan.

BANK STABILIZATION USING EMTRGENCY MANMAGEMEET FUNDS

The State of Arizona has provided emergency maragement funds to
Greenlee County for the repair of embankments along the Blue River
road that were impacted during racsnt floods. The following dirsction
applies specifically to these repairs. All of the "wet siteg?
preposed for emergency mansgement work at pregent are less than 400
1inear feet in length.

Marerials used to stabilize embankments proposed for emergency
management projects alocng the Blue River road will consist of reock
over 6 inches in dismeter. The intent of Greenlee County is ta
ucilize rocks 2 to 4 feet in diameter to armour and gtabllize the
embankments to pravent additional erosicn of the road bank and to
reduce ths continued input of sediments into the river. The
fracturing of large xaocks is likely to occur during their transport to
the work sites resulting in same smaller materiala. - Howaver this
gmaller material is anciecipated and hoped to carprise only a very
minor portion of the material. Thase materials will be aobtaiped from
an upland alide area on privace land.

At work sites where woody riparian vegetaticn ia pressot along the
existing zce of the emhankrent, embankment bouldera will bs
individually placed with a track hos {(or similarly functioning
equipment} to minimize adverse effects to the riparian vegetation.

EXCAVATION AND STOCKPILING OF MATERIALS

One means of reducing sediments generated by the Blue River road, and
reduding the need for repeated maincenanca actions is surfacing the
road with compacted gravels. presently, much of the Blue River road
is surfaced with ccopacted £ines that quickly soften when weatted by
rain and saow. When wetted, the road is subiject ta rutting by
vehicles and the fines are prone to moving with the runoff toward the
Blue River. Subseguent road maintenancs im itgelf may generate fines
that may find their way into the Blus River. B3y placing a more
durable surface an the rcad, the frequency and sxtent of routine rcad
maintenance and the contribuction of sadimerts from the road to the
Alue River axe likely te be significantly reduced.
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Additionally, in several places along tha Blue River road low points
in the road grade create araas whera precipitatien pools o the road,
exacerbating the problems o road maintenance and sediment

preduction. In conjunction with tha improvemant of the road surface
by hardening with gravels, elevating the grade of tha road in low
areas and installing sukgrade culvarts would significantly reduce road
maint=enance needs (caused by wehicular traffic cm sofz-gurfaced, muddy
roada), and significantly reduce sediments originating freom the road
by preventing water collsction and runcff from the road grada. It is
recognized that road reconstruction is oucside the sccpe of this
project at this time. Howsver, by extracting gravels Zrcm sites neax
tha Blue River and stockpiling them nearby will greatly facilirate
both the conrinuing read maintanance needs and the future improvamant
of road grades. Ian this way, adequate quantities of suitable
marerials may be made available to Greenlee County ta mest immadiate
needs addressed in this project, and to begin a long-term program to
drastically reduce the level of routine road maintenanca and the level
of sediments originating from the rcad. In addition, the use of
stockpiles will permit the flaxibility to extract gravels during the
least enviroamantally sensitive times.

Based on critaria and guidelines identified in the BMPs, several gites
have beer identified that are suitable for tha extracticn and
stockpiling of gravels. The selection of the following sites also
includad congidaration of information cbtained during site visits by
Tom Subirge (Riparian Specialist/Soil Seientist, Apache-Sitgreaves
Natiaonal Forests), Hobert Oldfield (Mineral Examiner, U. §. Forest
Service, South-Central Arizoma Zene), Darrell Miller and B3ill Marks
{Greanlee County), and Terry Myers (Rare Species Coerdinator,
Apache-Sitgreaves Natienal Yorests). In additieon, the U. §. Army
Corps of Engineers (Ron Fowler) and U. S. Figh and Wildlifa Service,
Arizona Ecological $exvices Field Office (Bruce Palmer, Sally
Stefferud) suggested ideas and considerationms important to the
sslaction of sites and the implementation of both gxtracting and
stockpiliag of msteriala. (Site aumbers belcow correspond to thege in
Oldfiald (1996). Volumes of materials at each site represent rathexr
crude estimacas of gravels presentcly available for excavatica.
Subaequent replenishment of gravels at thege gites may result in
stackpiles that contain more volume than indicated as present ac the
excavaticn gite.)

Normal
Excavation Estimated Stockpile
Sites Volume At Site
1 1i0yds Yes
3 2300 Yas
1 9QQ Yes
8 2000 Yea
12 270 Yes

21 i00¢ Tes
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Emergency &stimatad
Only Available
Sites Volume
2 450 Neo stockpiling
8 700 Mo steckpiling
Special Estimated
Status Available
Sites Volume Cocomments
9 750 Excavation and stockpile sites on
private land.
13 10 Removal of material associated with

maintenanca of grade control structure.
Stockpile at nearby gite (mg. aita 12).

16 10 7 Removal of matarial associated with
creating sediment trap fraom Swafford
Canyon. Stockpille at aite.

17 2600 014 pazrm created for flocd control is
now available for excavation.

18 380 Removal of mazarial associated with
maintenancs of wet croasing at Blue
Crossing.

2Q 500 only materials that ¢an bes accegsed
without crossing the Blue River will ba
considered.

Ganeral locations of these sites are indicated in Appendix E. The
Forest Riparian Specialist will participate in the precise dalinsation
of extraction and stockpile sites.

Prior to their use, all stockpile and excavation locations will comply
with permitting and procedures as requirzd by the U.3. Forest Sexrvice.

Additional sites will likely be preoposed by CGreenlee County in the
future as they are identified or as they beccme available. Any new
gite not identified above will requize agproval by the U. 8. Figh aad
Wildlife Service, U. &. Forest Service and TU. S. Axmy Corps of
Engineers to engure that all necessary ragulations, permits, etc. ars
followed or obtained.

xcavation and etockpile sites will be photographed by Creenlee County
prieor to, and after the development of tiose sitea.

Ip addition to follewing BMPs, extractica will occur no cleser than
about 60 feet from tha river (outsids the normal bank-full stage) .

All scockpiles will be located sc as to zinimize the likelihoecd of
being impacted by severs floods. All suockpiles will ke located
outside the "ordinary high water level" 3s it applies tao Army Corps of
Engineers jurisdicticnal boundaries.
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Greenlee County deslres to screen materials frem all normal excavati
sites using a 1 1/2" screen. .When scraesned, stockpiles will ccnsist
of two materisl heaps: ons pile with matarials <1 1/27", and onme pile
with matarials >1 1/2 ". Macterials will not be washed.

The <1 1/2 inch matarials will be used to resurface rcads. Greenlea
County desires to usza a vibratory roller follcowing the placement of
these materials during normally schedulsd resurfacing. Because the
roller is typically housed in the Clifton vicinity, the roller may not
be available for small, unscheduled, emergency road surfacing.

The »1 1/2 inch materials will be used to construct containment berma
around the stockpiles to reducsa the likelihood of sedimentca frem the
stockpiles being discharged into the river. These materials may also
be used ta armour ditches, to cemstruct ercsion control structures,
and in cther applicaticna where "clean" materials are required.

Except in emargency situations, no naw crossings on the Blue River
will be created to extract amy gravels or to transport them to
gtockpiles. (See also BMFS Sectica R-5 2-18, Implementarion item 3) .

Emergency conditions may necsssitate the use of non-stockplled
materials from sources other than those identified above. Under
emergency conditions, gravel extraction will adhere to BMPs identified
in Actien 1, *Section R-S 2-18: REGULATION OF STREAMSIDE GRAVEL EQORROW
AREAS and other EMPs as applicable.
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APPENDIX D

This seccicn lists soil and water conservation practices that may ke
applicable for the 3lue River road and are found in Crapter 40 of Forest
Service Handwmook 2505.22.

SECTION 41.11 TIMING OF CONSTRUCTION ACTIVITIES
1. Objective: to ceoply with state and federal watar quality standards.

2. Explanation: Scheduling operations during periods when the probabilities
for rain and runoff azxe low 1s an aessential element of effective ercsicn
control. Egquipment shall not be cperated when ground cenditions are such
that unacceptable soil compacticn or displacement rasult.

Eromicn control work ig kept current. Comstructicn of drasinage facilities
and performance of other work which will contributs t¢ the control of
ercsion and sedimentation shall ke carried out in conjunction with
aarthwork operations or as soon thareafter as practicable. The axrea being
graded at a site at any one time should be limited, and the time that an
area is without protective covar (for example, vegatation, jute matting,
etc) should be minimizad.

3. Imolementation: Scheduling of cperaticne is perxformed by the County
Engineer.

SECTION 41.12 ROAD SLOPE STABILIZATION

1. Objective: To prevent on-site soil lces from exposed cut slaopes, £iil
slopes, and spoil disposal areas. ’

2. Explanation: Depending on varicus factors such as slope angle, gcils,
climate, and proximity to waterways, £ill slopes, cut slopes, and spoil
dispoaal arsas will require vegetative and/or machanical measures to
provide soil stability. The level of stabilization effort needed must be
determined on a case-by-case basis.

Vegetration measures include the seeding of herbacecus specles (grass,
lagumes, or browsae), or the planting of trees. Vegetative measures may
include fertilization and mulching to emsure success. Mechanical measures
may include ercsiom nets, terraces, side draine, mats, Tiprapping, and
retaining walls.

3. Implementation: The County Engineer will salect tha appropriate means of
plope stabilization. If vegetative methods are planned, then anly naciva
vagetation will be used per Foraest Service recommendatcions. Machanical and
vegetative surface stabilization measures shall be periodically inspected
to decermine effectiveness. In some cases, additicnal work may be needed to
ansure that the vegetative or mechanical measures are functicnal.
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SRECTION 41,13 DIS?PZIRSION OF SURSURFACIT DRAINAGZ FROM CUT AFD FZILL SLIOP=ES

1. Chjectiva: To minimize the possgibilicies cf cut oxr £ill slecpe failure
and the subsequent preoducticn of sediment.

2. Bxplanation: Roadways ray change the gubsuriace drainage characteristics
of a slcpe. Since the angle and height of cut and £il1l slopes incraase the
risk of instabilirzy, it is often necessary tao provide subsurface drairnage
ro avoid moistUre saturaticn and subsequent slepe failure. Whers 1t is
necsagary bacause of glopes, goil, agpect, precipitation amcunts, inherernt
instability or other related charactarigtics, cne of tha following
dippersion methods should ke used: pipe drains, Rorizantal drains, or
stapilizaticn trenches. Dispersal of collected water should be done i an
area capable of withstanding increased flowa. Inergy dissipators may need
to be placesd khelow pipes caroying large volumes of water.

3. Implementation: Project locaticn and design will be the respomsibility
of thea Cocunty Enginser.

SECTION 41.16 CONSTRUCTION OF STABLR EMBANFMENTS (FILLS)

1. Objactive: To conmstruct embankments with materials and metheds which
minimize the possibility of Zailure and subssquent water quallty
degradation.

2. Explanaticn: The failure of road embankments and the subseguent
depasiticon of material into watsrways may rssult from a lack of compacticn
during the cenetruction of the embankment, as well as from the use of
inappropriate placement methods. To minimize this ogcurrence, tha roadway
should be designed and constructed as a stable and durable esarthwork
structure with adequata strength to support the surfacing, shoulders, and
traffic. Proper slope ratio design will premote stable embankmants,

3. Implementation: The apprepriate method of embankment placemenc will ba
selecred and supervised by the County Enginser.

SECTTION 41.22 DISEOSAL OF RIGHT-OF-WAY AMD ROADSITDZ DEBRIS

1. Objective: To comply with statae and federal watar guality standaxds,
ensure that debris generated during road congtruction is kept out af
screams and to prevent slash and debris from subsecguently obstructing
ehannelsg, and to ensure debris dams are not formed which chstruct fish
pasaage or which could result in downstream damage from high water £low
gurges after dam failuze. '

2. Bxplanation: As a preventativa measgure, construction debris and otlher
newly generated roadaide slash developed alcng roads near streams (in the
streamgide management zone) shall not ba depesited in stream channels
(including ephemeral and intsrmittent). Scme disposal mectheds are: piling
and burning, chipping, buryizg, scattering, razzmoval to approvad disposal
sitaes, bucked into manageable lengths and piled alongside the roadway for
fuelwood.
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3. Implamentarion: Tha County Enginser and the Forest Service jointly agrea
on disposal mathads.

SECTION 41.28 SNCW REXOVAIL CONTROLS TO AVOID RESCURCE DAMAGR

1. Ckjective: To minimize the impact of malz watexr o road surfaces and
ambankments and to reduce the probahility of sediment praduccion resulting
Irom snow removal cperaticng.

2. Explanaticn: Thisg is a praventative measure used to protect resources
and indiraectly to protact watar quality. The County is respomsibla far Briaw
remcoval in & manner which will brotect roads and adimcent resourcas. Snow
berms shall be removed or placed to aveid dccumulation or chamnelization of
melt water cn the road and Pravent water concantration.

3. Implementation: The County Engineer is Tesponsible for ensuring praper
Enow removal techniques are used.
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APRENDIX 2

Locations and Descriptions of Ixcavation and Stoackpile Sites

Site

[ 8]

12

13

16

17

18

2Q

21

(See attached map IZor locations)

Comments
Confluence of Campbell 3lue and Turkey Creaks
Emergency site enly.
Confluence of Campbell Blue and Mgther Hubbard Craeks
Near cenfluence of Blue and Drxy Blue Rivears
Wide meadow with gravel bar at river.
Emergency only.
Likely on private land.

Excavation associated with culvert maintenanca. Xinimize
impacts te sapling cottonwoods duriag site laycut.

Excavaticn associated with maintenance of dry <rcasing of
gide drainags.

Excavaticn associatad with maintenance of dry crogsing of
Bida drainage.

Barm originally cuangtructed for £flodd control, now
aveilable for excavation.

Excavation associated wiih maintenance of wet Crossing atc
Blue Crossing.

In viecinity of Fishhook Crask confluanes with Blus River.
Blue River will not te accessed o reach excavation or
atockpila sites. Within Blus Primitive Area boundary.

Near confluence cf Steeple Crsak and Blua River., Within
Blue Primitive Area boundary.



